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SOME NOTES ON THE LIFE HISTORY OF THE 
MEXICAN GROUND SQUIRREL IN TEXAS 


By Rosert L. Epwarps 


There is relatively little published on the Mexican ground squirrel Citellus 
mexicanus (Erxleben). Although this study was not completed because the 
author, on duty with the Army Air Forces, was transferred in the midst of the 
breeding season, it is desirable to place on record the information on hand. Col- 
lections and observations were made at Midland, Midland County, Texas, from 
August 15 to September 24, 1944, and continued at San Angelo, Tom Green 
County, Texas, from September 25, 1944, to May 10, 1945. 

I wish to express my gratitude to the following persons for their kind and help- 
ful assistance: Dr. Charles E. Foster, Department of Biology, Colgate Univer- 
sity, for identification of the fleas; Dr. Oran B. Stanley, Colgate University, 
for photographing the squirrels; Jesse T. Couch, San Angelo, Texas, for permis- 
sion to study burrows on his property; and Dr. Henry Dietrich, Department 
of Entomology, Cornell University, for confirmation of the identification of 
the pinacate bettle and for information about the genus. Especially I want to 
thank Dr. John Eric Hill of the American Museum of Natural History, New York 
City, for critical reading of the manuscript. My wife aided in collecting speci- 
mens and in making observations. 

Habitat—The Mexican ground squirrel at both Midland and San Angelo 
showed a preference for sandy and gravelly soils. Many squirrels were observed 
amidst a prairie dog colony near Midland on a clay soil, but close observation 
revealed that most of the squirrels wandered about the town, using old Cynomys 
burrows for refuge, if necessary, and maintained their permanent homes in the 
gravelly loams surrounding the area. This was doubtless due in part to the fact 
that squirrel burrows are susceptible to flooding in slower draining clay and silt 
loam soils. 

It was evident that the more succulent growth had tempted some squirrels to 
the river bottoms, but these were periodically eradicated by the flash floods that 
occur in this region. The animals have readily adapted themselves to civiliza- 


tion, especially in such places as cemeteries, parade grounds, and other areas 

where grass is encouraged and not too closely or too often cut. Even so, I ob- 

served some squirrels on lawns between barracks on the San Angelo Army Air 
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Field. They managed to maintain their main burrows on the lawns and used 
drainage pipes in lieu of refuge burrows. They also took shelter under the 
buildings. : 

The predominant forms of vegetation in the territory were scrubby mesquites 
(Prosopis), prickly pear (Opuntia) and grasses. The various grasses (Sorghum 
halepense, Stipa, Bouteloua, Hordeum) were scattered to abundant, depending on 
soil and exposure. Some members of the Asteraceae, especially firewheels (Gail- 
lardia pulchella) and Engelmann’s daisy (Engelmannia pinnatifida) were wide- 
spread and gave color to these relatively barren areas. Pin clover (Erodium), 
buffalo bur (Solanum), croton (Croton), Indian mallow (Abutilon), wild verbena 
(Verbena), false leek (Nothoscordum), horehound (Marrubium), ground cherry 
(Physalis), and moss rose (Portulaca) were widely, although sporadically, dis- 
tributed. 

Other small mammals I found in the region were two species of pocket mice, 
Perognathus merriami gilvus and P. hispidus hispidus. Cottontails, Sylvilagus 
floridanus (chapmani?), and jackrabbits, Lepus californicus, were abundant. 
The ground squirrels were by far the most numerous mammal. One Norway 
rat, apparently just wandering, was caught near a burrow that was too small for 
it to enter. 

Burrows.—To determine their characteristic construction, approximately 50 
burrows were excavated. These were not always easily found except when a 
young squirrel was digging its home, or a female was excavating her brood cham- 
ber because there is little or no dirt pile at the entrances. Refuge burrows, 
which greatly outnumbered main burrows, led to much fruitless digging on our 
part. Occasional burrows were found at the bases of mesquite bushes or prickly 
pear; however, many more were found in the middle of grassy plots (Plate 2, nos. 3 
and 4). Another favorite burrowing place, observed both at Midland and at San 
Angelo, was in the middle of the smaller dirt roads. Wherever possible, the 
squirrels had dug their burrows down through, and then along under, the hard- 
ened six-inch layer of caliche that was so common 2 to 3 feet below the surface. 
In digging them out the use of a pick was necessary. The holes were completely 
excavated and then drawn freehand using a yardstick and a tape measure to get 
their dimensions wherever desired; angles of descent were determined by plotting 
and then measuring, or by trigonometry. 

Burrows varied greatly in angle of entrance—from a mild slope to an absolute 
drop. The depth of the hole did not appear to influence this angle. A burrow 
with an entrance that dropped vertically for 17 inches leveled off at this point and 
did not go any deeper. Another, entering at approximately 30°, descended to a 
depth of 50 inches before it began to level off. The majority descended at an 
angle between 30° and 50°. In cross section the burrows were approximately 
round, or oval with the long axis vertical. They varied from 2} inches to 3} 
inches in diameter. The holes of adult squirrels ranged from 12 inches to more 
than 50 inches in depth, averaging 20 inches. 

The brood chamber was almost always constructed in the deepest part of the 
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PLATE |] 
Uprer: Female Cilellus mericanus parvidens (Mearns) in a semi-alert pose. The tail 
s‘‘bottled-brushed”’ more than normally because the squirrel is excited 
Lower: Ground squirrel in defensive position Lying on their backs in this fashion 
they are better able to defend themselves when cornered When so pressed they hiss and 


grind their teetl Photographs by Dr. Oran B. Stanl 
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burrow This was not the ease. however. with the nest rooms of male squirrels 


and immatures. The brood chamber usually terminated an off-shoot 


tunnel! 
It neve ended the burrow. 


Spheriod in shape, it measured 7-to 8 inches in dia 


ie. 
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structed, all dirt from the excavations being carried through it (Plate 2, no. 3). 
After the family had scattered, the nest material was in all cases observed to have 
been removed and disposed of or used in a sleeping nest. The brood chamber was 
then filled with dirt from new construction and ceased to exist (fig. 3). No bur- 
row examined had been used twice for rearing families 

Male squirrels, and females after the breeding season, enlarged a deeper por- 
tion of the burrow for nests in which to sleep and rest. This occurred in the 
main tunnel or occasionally in an off-shoot passage. When the nest was placed 
in the main tunnel, a short escape tunnel usually branched out at right angles, 
concealed by the nesting material. The squirrels passed their short winter 
period of inactivity in these nests. 

Bailey (1931) reports that these squirrels apparently have the habit of closing 
their burrows. None that we had under surveillance closed their entrances for 
any length of time. However, during April when the females were constructing 
the brood chambers, the entrances were often closed, but only, as we had many 
opportunities of observing, because the squirrel was in the process of excavation 
and had not yet cleared the dirt from the entrance. On April 26, a male squirrel 
that had his burrow plugged with dirt by a heavy rain had both en- 
trances blocked off and on all day while he cleared out the tunnels. During 
January and February, rain often plugged the winter burrow of a female under 
observation. After clearing the entrance several times, which indicated that 
the squirrels do not like to have their burrows closed, she gave up the hole and 
and moved to another nearby. Two burrows that were plugged at one entrance 
and left closed several weeks were excavated by us and found empty. One old 
closed burrow was trapped and a specimen of Perognathus hispidus was caught 
there. However, during the winter, many burrows were excavated and not one 
yielded a squirrel (other than those in which we knew squirrels were living). 
This may be explained in part by the high proportion of refuge burrows, approxi- 
mately five to one, which cannot be distinguished from the home burrow exter- 
nally. Also, badgers visited many burrows and, although they did not always 
get their prey, messed up the entrances so much it was impossible to finish our 
digging. Perhaps some of the burrows in which there were squirrels were plugged 
and missed by us for that reason. 

Many of the older burrows, judged by their length and the presence of old 
nests, were found to have one or more entrances abandoned and filled with dirt 
as were the brood chambers when no longer needed. During April and May, four 
squirrels under observation changed the position of at least one entrance, clearing 
and excavating the burrow through the old passage and then filling it completely 
with more dirt 


Refuge burrows were generally old burrows that had been partly filled, due to 


rain usually, or burrows dug for that specific purpose. They averaged about two 
feet in length. These burrows all had a large insect population on which the 
squirrels undoubtedly feasted periodically. In them many large spiders had 
built smaller off-shoot tunnels. Beetle larvae were commonly found in the earth 


surrounding the tunnel. Multitudes of camel crickets (Ceuthophilus) and pina- 
cate beetles (Hleodes) were found in infrequently used burrows. 
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inacate beetle or stink bug (Eleodes) and the Mexican ground squirrel 
had a relationship that was almost commensal. It would have been so had not 
the squirrels eaten so many of them. Adults, larvae (in the nest), and pupae 
were all found in the burrow or the earth immediately surrounding the burrow. 
As most of the larvae, which are commonly called false wireworms, found in the 
nest were large, 20 to 30 mm, it is likely that they go down into the holes pre- 
paratory to pupating. Most pupae were found in the earth adjacent to nests, 
3 or 4 inches in from the burrow wall 
The squirrels dug with their fore feet and pushed the dirt out with kicks of the 
hind feet. They did not seem to be very rapid excavators. One squirrel dug a 
burrow 4 feet long, averaging 12 inches deep, in soft stoneless soil in four days. 
was seldom found in any of the nests or passages of the burrows. There 
was no provision in the form of an offshoot tunnel for defecation and urination. 
The squirrels did, however, have a defecation area outside the burrow in many 


instances. ‘The scats were never piled, but rather broadcast over a space about a 
foot and a half square. Captive squirrels occasionally used corners of the cage 
: repositor’ 

Nest The brood nests were constructed of the various grasses found in the 
vicinity of the burrow. They also contained leaves and small twigs of mesquite. 
Some had portions of the coarser flowering plants found locally. The nest com- 


ple tely filled the chamber, which averaged 7 inches in diameter. The material in 


a typical nest weighed 70 grams. There was no obvious entrance, the squirrel 
apparently pushing through the loose material. The nests we found were not 
differentiated, having no special clinging or outside protection. Nests of males 
and wintering nests of females were similar in construction. Females appeared 
to make be tter nests than males and ised less trash The nest of one male was 
made up almost entirely of feathers and chewed up bits of paper. Another was 
almost entirely ol redtop Sorgh tm 1 gare var. saccharatum) leaves. It weighed 
45 grams. One female had made her winter nest of grasses and mesquite leaves; 
it weighed 56 grams. We observed that the squirrels sleep under rather than 
within the nest material. The nests of the squirrels were almost without excep- 


tion occupied by Eleodes larvae. 

Caged squirrels showed the same difference in ability to make nests. The fe- 
males were never satisfied and were constantly adding to their nests anything 
they could find, including materials not ordinarily used in the wild, such as wool 
and feathers. ‘I hey pulled and pushy d it into an igloo shaped blanket. Males 
pile the trash in one corner, if they do anything, and dive under it when 


frightened 

Reproduction and young.—Squirrels were observed playing in pairs for the first 
time on April 1. ‘Lhey chased each other much as red squirrels do. First one 
then the other would pursue. After several of these rushes, which never went 
very far, they rested side by side. The squirrels were noticeably cautious, ceas- 
ing all play and standing ‘‘picket pin” at any slight disturbance. They occasion- 
ally sniffed at each other in a bored fashion, and then were off again, their tails 
fluffed out like bottle brushes. Once after a male had rushed a female several 
times, at each of which she whirled to face his attack, they were observed 
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to behave as if mating. I cannot be sure of this because the light was poor. 
During this interval of about 15 seconds, one of the squirrels emitted a constant 
undulating chitter. After this they separated and each went to its burrow. 
Squirrels were seen in such pairs for a week, after which they separated. The 
composition of the pairs appeared to be constant. 

A female squirrel collected on April 4, (RLE no. 813) had ten 4 mm embryos 
(crown-rump length), eight in the right horn and two in the left. This was the 
only female sacrificed. All others were saved for the young. Male squirrels 
collected in March and April had descended testes. By May 6, however, they 
were beginning to ascend. Wade (1927) records a similar short period of sexual 
activity in Citellus tridecemlineatus. 

A female squirrel that had been caged with a male from April 1 to May 5 gave 
birth to one offspring on May 10. No remains of any others could be found in 
the cage. She paid no attention to it. It lost one gram in two days, and was 
dead on the third. On May 14 she gave birth to another. Upon examination, 
it was found that she was far from through. She gave birth to two more on May 
15, and on May 16 still another. Of these she ate two, so I preserved one to in- 
sure having a specimen. 

The new born squirrels were pink all over and almost naked, with only short 
(1 mm) scattered fuzz. The vibrissae were 2 mm in length. The eyes and ears 
were closed. When disturbed, the babies emitted sharp, complaining squeaks 
Their forearms were well developed and they inched along rapidly, although they 
had difficulty in staying upright and constantly rolled over as they progressed 
They were extremely active at all times and reacted quickly to stimuli. Weighed 
within 12 hours after birth, four babies averaged 4.31 grams (3.85-5.05). They 
measured: total length, 66.5 mm (63-69); tail, 13.9 mm (13.5-14); hind foot, 
§.6 mm (8.0—9.0 


The average measurements of nine immature squirrels, seven females and two 
males, collected in August were (in millimeters): total length, 275.9 (254-295 
tail, 117.4 (110-122); hind foot 41.5 (40-43); ear 10.1 (10-11 

Seven females and two males collected in September averaged: total length 


280 (250-295) ; tail, 122.6 (109-130); hind foot, 40.8 (39-42); ear 10.1 (10-11 

Inasmuch as the adults collected seem to be considerably larger than thos 
listed by Howell (1938), their dimensions are detailed below. Nine females av- 
eraged as follows: total length, 313.8 (285-332); tail, 120.9 (104-134); hind foot, 
40.4 (36-44); ear, 10.2 (8-12); weight, 174.6 (137.4-198 grams). Eight ar 


males averaged: total length, 320 (299-352) ; tail, 125.5 (108-134); hind foot, 42. 


(39-46); ear, 10.9 (8-12); weight, 254.4 (227.6-330.8) grams. 


ult 
iad 

Observation of immature squirrels in August and September showed that 
they were capable of individual existence within at most three months of birth. 
They occupied old burrows, and some of the mothers’ refuge burrows, digging 
some of them a little, usually enlarging a room at the end for their nest. Their 
nests were a heterogeneous collection of paper, string, grass, leaves, and pieces of 
cloth. 

Unfortunately, before other young were born the author was transferred from 
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Texas and the study had to be terminated. Two pregnant squirrels were brought 
East but they ate their young, which were born in transit. 

Food.—Many times the squirrels were observed chasing flies and other insects. 
Bailey reports that in June about half of their food consists of insects. Old un- 
used burrows have a large insect fauna that ones in use do not have. It seems 
likely that the squirrels eat all insects encountered in their burrows. <A cursory 
examination of several stomachs from the San Angelo region indicated that vege- 
tation forms the bulk of their diet, at least in the spring. They ate mesquite 
leaves and beans in quantity. One squirrel was observed chewing on new leaves 
of agarita (Berberis trifoliolata). The berries also were eaten. They fed on most 
of the herbaceous plants found around their burrows. A favorite was the Shasta 
daisy (Aphanostephus skirrobasis). Johnson grass (Sorghum halepense) and pin 
clover (Erodium) were eaten in quantity. They raided oat fields occasionally. 
The only burrow excavated that contained stored food had about one hundred 
grains of oats in various parts of the burrow (fig. 1). The only other food I found 
in their dens consisted of the gourds and seeds of the ecalibacilla (Curcurbita 
foetidissima) 

Caged squirrels exhibited cannibalistic tendencies. Whenever one squirrel 
killed another, it generally ate part of its victim, usually the viscera and the head. 
Young English sparrows placed in the cage were eaten with relish, showing a dis- 
tinct taste for young birds which in the wild may easily have been satisfied by 


young lark sparrows, as the nests of these birds were abundant and usually placed 


on the ground. Skinned carcasses of mice were readily consumed. Lettuce, 
cabbage, apples and all kinds of dried fruit and nuts were eaten. Those squirrels 
handy to the oat field ate many of the plants and later the grains. Their depre- 
dations were not as noticeable, however, as were those of Perognatus hispidus, 
which consumed and stored vast quantities 

Behavior—The Mexican ground squirrel is colonial but not sociable except 
during the breeding season. On the other hand, it is not aggressive. The squir- 
rels under observation all had a fairly definite territory and a series of refuge 
holes, but they tolerated other squirrels in that territory if they did not get too 


close. They did not tolerate another squirrel entering their home bur 


rows, nor 


any others that they might be occupving at the time. Close company, even 


ri 


under duress, was a fighting matter. The range roamed by one squirrel seldom 
exceeded 100 yards in diameter, usually no more than half this. They tolerated 
considerable overlapping so squirrel populations tended to be spotty. The young 
sometimes did not go farther than 50 feet from the brood den. One area of about 
50 acres near San Angelo, all of it acceptable to squirrels, had a population es- 
timated at 20 squirrels, of which 18 lived within an area 100 yards in diameter. 
This localized type of distribution over a small area was evident wherever squir- 


rels were found. 


Intolerance of close company was evident in caged animals. One pair of 
squirrels, captured in the midst of the mating period, were caged together and the 
male killed the female before morning. Many experiments were made caging 


these animals together, and the only successful one was with two young females, 


+5 








captured at the same burrow and assumed to be nest mates. They lived together 
from September to February without fighting. They are very difficult to tame. 
quirrels observed had decidedly different personalities, One at Midland, 
Texas, allowed people to walk within 4 or 5 feet of it while it ate. Others would 
tr 


ll and run for their dens, tails bottle-brushed and held rigidly vertical, if ar 
one approached within 150 feet of them. Some squirrels sat in the entrances of 
their burrows and trilled, occasionally giving a jerk with their tails, until ap- 
proached within 2 or 3 yards. They disappeared then, trilling once or twice from 
down under, only to reappear shortly if one were quiet. Others quietly 
descended at the slightest disturbance, to remain 20 or 30 minutes. For the 
most part, however, they were highly inquisitive. I used a car for most of the 
observations. It was possible to get within 10 or 15 feet of the squirrels in this 
manner. When first approached they usually stood up “picket pin’’ fashion for 
several minutes, surveying the car. After this they paid it no attention whatever 

When standing “picket pin’’, they stood on their hind feet, occasionally on 
their toes, using their tails for balance. The tail tended to be parallel with the 
ground but did not always touch it. They rose in stages, robotlike, arms dan- 
gling in front. This jerkiness of movement was pronounced. When foraging, 
their motions were spasmodic. They hugged the earth like snakes. When 
eating, they stood up or sat in a crouched position. Small plants were cut at the 
base, at which point they started eating and continued up, eating stems, leaves 
and flowers. They stood up and picked tender leaves off the taller plants with 
one paw, balancing with the other. They often used their paws individually in 
eating. The squirrels we observed slept in the conventional squirrel position, 
curled up with the head tucked under the abdomen between the hind feet, and the 
tail curved up over the back 

They cleaned themselves much as does any other animal, altho izh perhaps 
not so often. To clean their hind feet, they lay on their sides and pulled them 
forward with the fore arm on the same side. The tail was held in both hands 


when cleaned. When teased, the squirrels lay on their backs, feet 


in the air, 
slightly curled up 


The last squirrel observed in the fall was seen November 20 feeding on mes- 


quite leaves and Johnson grass. It was very active. When captured and placed 

in a cage with two other squirrels, it was promptly killed by the others. It had 

no obvious adipose tissu An adult female (no. RLE 775) collected on Septem- 

ber 3 was well prepared for the winter with a heavy layer of fat. Squirrel ac- 

tivity was evident throughout the winter; however, none was actually observed 
‘5 } . . Or | — ] oo hs | erTY 5 ] 1 + } _— 

until February 25, when squirrels were busily occupied in cleaning out burrows. 


Caged animals did not hibernate during cold weather, although more exposed 


i AC 9 


to the elements than squirrels in burrows. For one short period of three day 
not during one of the colder spells, the two caged squirrels approached hiberna- 
tion. Their body temperature fell to approximately 50° F. an 1 th -y respon led 
weakly and slowly to stimulus. After that there was no repetition of the condi- 
tion. Although the weather continued as cold or colder, the squirrels were as 
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active as ever. A similar torpid condition resulted when the squirrels got wet. 
They appeared dead after being exposed to rain for several hours, but when 
warmed and dried they quickly regained their former friskiness. 

They defecate in quantity when excited. Fresh scats are ovoid in shape, olive 


+mm. 


brown to black in color, and average 12 by 

Voice-—The squirrel has a decidedly birdlike trill. It is clear, penetrating 
and ventrilequistic. Lasting one to three seconds, it trails off at the end. It is 
easily mistaken for the song of the lark sparrow, which is not quite as regular in 
pitch. ‘The squirrel trills when alarmed. The mouth is opened, the tongue de- 
pressed, and the whole body vibrated as the trill is given. A low throaty version 
of the trill, on the order of a growl, is indicative of aggravation. The teeth are 
clicked, and the animals hiss and chatter when fighting. 

Predation.—Only one case of predation was actually observed. In May, a 
Swainson hawk (Buteo swainsoni) was seen carrying off a large squirrel. Mrs. 
Bailey (1928) lists many predators of Citellus. Of those, the red-tailed hawk 
(Butco borealis calurus) and the pallid horned ow] (Bubo virginianus pallescens) 
were observed in numbers during the study. The owl was seen just after sun- 
down, so it doubtless caught many squirrels as they sometimes wandered around 
until it was almost dark. Many times Cooper’s hawks (Accipter cooperi) were 
seen gliding among the mesquites in squirrel territories, and they may well have 
caught a few squirrels in addition to the small birds they prefer. Many pellets 
of burrowing owls (Speotyto cunicularia) were examined for ground squirrel re- 
mains, but none was found. Snakes were almost non-existant in the regions 
studied. 

In the winter, the badger (Taxidea taxus berlandieri) dug up almost every 
squirrel burrow in one area of nearly 100 acres. That badgers were not entirely 
successful was evident when the squirrels became active in March. Many had 
to use the burrows the badgers messed up until they could dig or look up new 
ones. ‘The badgers did little digging for squirrels in the spring and summer. 

Parasites.—With the exceptic n ol Siph« naptera, the ground squirrels studied 
were remarkably free from external parasites. No ticks or cuterebrid larvae 


were found. ‘The fleas were identified as Opisocrostis bruneri Baker. 
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THE SEX REACTIONS OF PORCUPINES (ERETHIZON D. DORSATUM) 
BEFORE AND AFTER COPULATION 


By AuBerT R. SHADLE, MARILYN SMELZER, AND Marcery Mertz 


Since the white man first colonized America, he has known the Canadian por- 
cupine. Although it is still common in many of our heavily wooded areas, it is 
not well understood and many facts about these interesting animals await dis- 
covery. Because the porcupine is largely nocturnal in its habits, little or nothing 
has been known about its courting and mating reactions. 

For several years we have kept a colony of 8 to 12 porcupines at the Biology 
Department of the University of Buffalo, and the activities of these captive ani- 
mals have been the source of the observations here recorded. 
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MATERIAL 


The main animals involved in these observations are three females, (Maudie 
Nightie, and Prickles) 8.5, 2.5, and 1.5 years old respectively, and three males» 
(Old Dad, Johnnie, and an albino, Pinkie) 9.5, 3.5, and 3.5 years of age respec- 
tively. Many observations were made on other individuals including two 
mature, female, yellow-haired porcupines, Erethizon d. epizxanthum (Anderson 
and Rand 1943). 


TACTILE REACTIONS 
Under ordinary conditions, porcupines have a very keen tactile sense, for the 
long stiff hairs of the dorsal and lateral parts of the whole body and head are as- 
sociated with very sensitive skin structures, and the average animal usually 
reacts quickly and sharply to their stimulation. Most « 


f the animals, particu- 
larly mature ones, usually object to being stroked or petted, unless they have 
been used to it since they were young. They object particularly to having their 
feet or the long hairs about the base of the tail and the genital organs touched. 
The females are usually just as sensitive as the males, and except during the late 
summer and the fall, the females may seem even more sensitive than males to 
tactile stimuli in the genital region. 
PRE-COPULATORY REACTIONS OF FEMALE 

The mating reactions of the female may be divided into three periods, pre- 
copulation, copulation, and post-copulation. Only the first and last periods will 
be described here for the copulatory period has already been described by 
Shadle (1946). 


In the female, one of the first suggestions of the approach of the mating season 





May, 1946 SHADLE, ET AL.—SEX REACTIONS OF PORCUPINES 117 


is a reduction in negative reaction to tactile stimulation of the hairs about the 
genital region. Later the female occasionally stimulates her genitals by rubbing 
them on some protuding structure, such as a stick, a food or water crock, or the 


frame or wire of the cage. These activities « 


f the female may begin as early as 
late July or early August. The genitals at this time are likely to be somewhat 
enlarged and are more or less charged with blood. 

As the autumn season progresses, the sensitivity about the genital region be- 
comes progressively less marked and eventually the female accepts, and may seek 
more frequently, the tactile stimulation of the genitalia. SSome younger females 
may exhibit a tendency to greater activity, but the older females seldom do. 
Greater nervousness and excitement on the part of the younger females are evi- 
denced by an inclination to run, play, climb rapidly, gnaw in a quick, nervous 
manner, and they may also put more vim, vigor, and action into their exercise, 
as previously described by Shadle (1944). Yawning, chattering the teeth, rub- 
bing noses with another porcupine, or rubbing the side of the nose against other 
objects, may be common activities at this time. The females may even seize, 
straddle, and ride sticks about the cage. Holding tie long stick with the fore- 
paws, the animal stands erect as it walks about astride the stick, thus stimulating 
the genitalia by contact with the stick. 

As the rutting season reaches the peak, the female may appear to mope for 
several days. She is more or less inactive, sits near the male, may eat little or 
nothing, but when the genitals are mildly stimulated by a tactile or an olfactory 
test of the male, she may make no objection, and may even attempt to rub her 
genitals against the stimulatir 

At the culmination of the ] 


ig object 

eat period, when the female is ready to mate, any 
stimulation of the hairs at the base of the tail and genital area results in (1) the 
raising of the tail, (2) baring of genitals, and (3) actively seeking greater contact 
he labia or enters the vagina. At this time, the 


with any object which touches 1 


entrance of a thermometer into the vagina is as readiy accepted as a copulatory 
organ, while at other times, in taking : winal temperature, the female objects 
4 ] 4 } : ~ } ‘ 
strenuously to the insertion of the thermom«s 

hese pre-copulatory developments in the female may extend over a period of 


three months or more and usually reach their maximum during November or 


early December! 


The records of poreupines born in July (Snooks—July 22, 1941) (Skeezix—July 
7, 1944) suggest that there may be a period of heat in January if the animal has 
not previously been impregnated. Additional information is needed on the 
length of the gestation period. The « lence on han , Sugg sts that the gesta- 
tion period may be nearer seven months than four months, and this agrees with 


I ay lor’s (1935) estimate 

The reaction of the female during copulation, as described by Shadle, (op. 
cit.) occupies only a few hours and is a short, very active period during rut which 
usually occurs in November or December, but may occur in January. This act 


is followed within three to five hours by the onset of the post-copulatory reactions. 
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POST COPULATORY REACTIONS OF FEMALE 


The post-copulatory reactions may extend from several weeks, to as many as 
four months. As one might describe the pre-copulatory period as a ‘‘warming- 
up period”, so the post-copulatory period might be described as a “‘cooling-off 
period”. The same general reactions of the female are evident in both periods 
but in the post copulatory period they occur in the reverse order to those of the 
pre-copulatory period. While the reactions of seeking stimulation of the genitals 
are likely to increase in intensity during pre-copulation, in the post-copulatory 


period these reactions tend to decrease in intensity, or fade out. This finally 


results in the female again becoming extre! ely sensitive about the genital region. 
At no time have the females exhibited among themselves the pugnacity so 


common in males, and they are usually more docile than the males. 


MALE COURTING REACTIONS 


While the females show interest in the male over several months, the male 
shows sexual urge of somewhat variable intensity throughout the year. With a 
well-grown, sexually mature male in the laboratory, sexual activity is likely to be 
demonstrated at any time, I articularly when he hears the call of another porcu 
pine, smells materials which have been in contact with another porcupine, es 
pecially a female, or when he is put into the same cage with a female. 

When the male is introduced into the female’s cage, he first goes on a tour of 
the cage, and everything in it—the walls, the floor, feed and water containers, 
etc., are given a thorough olfactory examination. Places where the female has 
urinated, especially if they are still wet, are given especial attention and the male 


will often sit for several minutes picking up, one after the other, pawfuls of the 


F Uy 
urine-soaked shavings or straw from the floor, to sniff them thoroughly Erect 
on his hind legs, he may also walk about the cage while sniffing a pawful of 
shavings or other materials from the floor. This may be repeated many times 


as each pawful of material is examined. From the cage floor, sticks which have 


come in contact with the female’s genitals, urine, etc. will also receive attention 


If the stick is a foot or two long, the male will often grasp it in his paws, straddle 





1 
] 


it and go about the cage riding it as the female did. The male may often walk 


about the cage on one front leg and the hind legs, hile he holds the other front 


paw on his genitals. In the males observed, usually the left paw was held on the 
genitals, and after the male urinated on that paw, he often gave it an olfact ry 
test during, or after thi ‘three-legged walk’’, In caged animals, the accumula 
tion of urine, other secretions, and dirt may cover the paw so used with a crust of 
filth, but this material probably would be washed off by dew and rain in the wil 
state 

Like the females, but to a much greater extent, the males go about the cage 


rubbing their genitals more or less \ igorously over all sorts of structures in the 
cage. ‘This activity occurs throughout the year but is most evident during the 
mating season, November and December. The greatel the projecti m used, the 
more satisfaction seems to be derived from it, and one male used a heavy spike 


which projected about an inch and a half from the timber of the cage. The 


May, 1946 SHADLE, ET AL.—_SEX REACTIONS OF PORCUPINES 119 


genitals were rubbed so vigorously on the spike that it was removed to keep the 
animal from injuring himself upon it. 

When the males are sexually excited, they are likely to vocalize more or less. 
The “singing” as we call it, may vary from an almost inaudible low whine in 
slight excitement, to a high-pitched, piercing whine in an animal which is greatly 
excited. There is also some individual variation in the vocalization. Some 
males usually ‘‘sing’”’ in a low tone, some have a moderate whine, while others are 
so loud as to be almost disagreeable. Males are likely to be pugnacious and 
readily fight with other males encountered, especially during the autumn and 
early winter. 

Another common action of the male is to rub the side of his nose against objects 
in the cage, very much as a rabbit goes about a strange hutch rubbing his chin 
gland on the parts of the hutch. 

One of the most unusual parts of the porcupine courting reactions occurs when 
the male approaches the female and has olfactorily tested her body and especially 
her genitals. If he is sufficiently stimulated sexually, he sniffs at her, rubs noses 
with her, then rears upon his hind legs and tail and walks erect towards 
the female, usually with his penis fully erected. If she is not in advanced stages 
of heat, she will probably run away. On the other hand, if she is in advanced 
stages of heat, she too, will rear on her hind legs and tail and turn to face the male 
after which they may rub noses. As they stand facing each other, a few inches 
apart, the erected penis of the male begins to discharge urine in frequent, short 
spurts which in less than a minute may thoroughly wet the female from nose to 
tail, especially her ventral and lateral areas. During the process, the female may 
(1) object vocally in short, sharp grunts, or cries, (2) reach and strike with her 
arms in a sort of sparring manner, (3) threaten or try to bite or, (4) at the first 
opportunity vigorously shake off the urine and run or walk away. If near the 


point of mating, she may offer only perfunctory objections to the urinary shower. 


The quantity of the urine used and the force with which it is discharged are sur- 
prising. ‘The discharge of the urine breaks it up into a shower of drops, and it 
was often possible to measure on the concrete floor outside the cage, the distance 
to which the drops were thrown. The greatest distance measured to which the 
drops were discharged was six feet and seven inches from the point where the 


animal stood to the point at which the drop first touched the floor, then broke 
up and scattered. No definite function has as yet been discovered for this un- 
usual uri ary shi wer t whi h the female is subjected. 

One male, Johnnie, showed a slight variation of this part of the courting. As 
the two animals were reared on their hind legs, Johnnie would often attempt to 
rush the female and a momentary wrestle would ensue. It appeared to be an 
effort on the part of the male to over-balance the female so that she would fall on 
her back and thus enable the male to make a ventral sexual contact, as she was 
ying prone. Taylor (1935) cites such a case reported by M. E. Musgrave; “The 
female lies on her back, the male above her, belly to belly.”” In no case which we 
observed was the process successful, and after witnessing two cases of copulation 
(Shadle op. cit.) one is inclined to question the reason for Johnnie’s wrestling 
activity. 
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DISCUSSION 

Struthers (1938) observed that even when he kept porcupines in groups, the 

males and the females paired off and each male became very attentive to one 
female, and the pair was often seen rubbing noses. 

Although our animals had no opportunity to pair off (because they were kept 
in separate cages), it seems evident from their reactions before and during copula- 
tion (Shadle op. cit.) that a preliminary acquaintance is advisable and possibly 
necessary to bring about the copulatory act of porcupines. Both “Pinkie” and 
“Johnnie” refused to cover either of the rutting females, although both males 
were in cages next to, or quite near the two females. 

Our males were more likely to follow the females than vice versa, as Struthers 
found with his porcupines. 

Taylor (op. cit.) says, “A trapper (Michigan 1910) told Birdseye he once saw a 
pair of porcupines copulate, standing up belly to belly”. From the previous 
description of the courting reactions of the porcupines, it is evident that the trap- 
per misinterpreted what he saw. Instead of seeing the copulation he saw the 
part of the courting which usually results in the male showering the female with 
urine. This may preceed copulation by several days to some weeks and may oc 


cur many times. Due to the position of the genitals of the two sexes, two por- 
cupines standing on the hind legs, belly to belly, would not be able to make sexual 
contact. 

Taylor (op. cit.) reports, “The earliest physical signs of sexual activity were 
observed (in Arizona) in a female taken August 24, 1925”. Our females began 
to show signs of sexual activ ity in late July and the early part of August, an 1 con- 
tinued through the fall and winter until Marcl 


il 


SUMMARY 





Among the foregoing observations on porcupines (Erethizon d. dorsatum) in the 
laboratory, the following points were evident: 
A. Male procupines exhibit more or less sexual] urge throughout the yea 
B. Evidences of sexual urge in males were: 
l. ‘tory examination of nearly everything encountered, including other 
ul nai als, obje i t came in conti 
2. i ry tests are give » the i cage, | urine, bh 
3. Vocalizing; rubbing of nos 
tL. Shows ing female with urine; thi e-legged walk; 1 ibbing of gy nitals on 
protuding objects; straddling sticks; pugnacity and willingness to fight 
other males. 
C. Female porcupines show a shorter period of sexual urge, divisible into three 


pe riods of sexual activ ity. 

1. Pre-copulation period: three or four months of gradual development of 
heat or rut: the “warming-up” period may begin in late July or early 
August. 
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2. Copulation period: a short, very active peak of heat of a few hours dura- 
tion which usually occurs in November or December, but may occur in 
January. 

3. Pest-copulatory period: apparently a gradual ‘‘cooling-off”’ process, 
lasting several weeks to four months, a reversal of activities of the pre- 
copulation period. 

4. Evidences of the sexual urge in female: gradual variation in tactile sen- 
sitivity about the genital organs. Rubbing genitals on protuding ob- 
jects; straddling sticks, etc.; enlargement and turgid condition of the 
genitalia; active, playful, nervous reactions; sparring during urinary 
shower; moping habit and lack of appetite near onset of copulation 
period; remains close to male. 

5. Female shows extreme sexual urge during period of copulation; for a few 

hours very receptive to male’s attentions; sexual receptivity is lost 

within three to five hours following copulation, then repels male. 
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ON THE DECOYING OF COYOTES 
By J. R. Acorn 


That coyotes can be called up to within a few yards of a concealed observer 
seems not to be commonly known. To be able thus to decoy coyotes (C 
latrans) offers many advantages to the observer or hunter as the case may be. 

In February 1944, and within the period from August 1944 to May 1945, the 
writer, incidental to duty with the United States Fish and Wildlife Service, has 
decoyed a number of coyotes and a few lynx cats (Lynz rufus) to the vicinity of a 
blind that contained one or two persons. This was done by using one, or a com- 
bination of two, of three kinds of calls. For the purpose of this paper, these calls 
may be designated as the squeak-call, the howl-call and the distress-cail. 

The squeak-call is made by forcing air into the mouth with the lips lightly 
closed or by placing the back of the hand against the lips and sucking air into the 
mouth. The noise thus created resembles the squeaking of a mouse. This 
squeaking noise is commonly used by ornithologists to decoy birds into a position 
where they may be watched or obtained for specimens. 

Two coyotes were taken with the aid of this squeaking call on February 17, 
1944, five miles south of Orovada, Humboldt County, Nevada, in the following 
manner: About 11:30 a.m. five coyotes were seen on a snow-covered field about 
400 hundred yards from the highway. By crouching and walking, the edge of 
the field was reached without any of the coyotes becoming alarmed. I sat there, 


e 


partly concealed, and repeatedly made a squeaking noise. Although tl 


coyotes were about 400 yards away and traveling south, they turned east in 
response to the squeaking call and started trotting and running in my direction. 
The call was continued. When they had approached to within 100 yards a shot 
was fired and one male coyote fell dead. The remaining four separated and ran 
across the field. After covering about 40 yards one male stopped and looked 
back, then he was shot and killed. The others continued to run as | inexpertly 
shot at them twice more. 

The how! call is high-pitched and can be made with the mouth. The aim is 
to imitate the howl of a coyote. For those whose voices are not suitable for 
making this call, a hand siren can be used. 

This call has been used most successfully along with one of the other calls and 
is especially helpful in locating coyotes. After hearing this call, coyotes, es- 


pecially in fall, winter and early spring months, often begin to how] or bark which 
reveals their location to the hunter, who can then ay proa *h closer and use the 
more effective distress call. Experience indicat ; that when coyotes pal , or 
bark and then howl, they usually have seen the hunter or have become alarmed. 


} 


In either event further effort to decoy these animals usually is not effectin 


One large, adult, male coyote was taken with the aid of the howl-call in the 
following manner: About 10:30 a.m. on October 12, 1944, two miles east of 
Weeks, Lyon County, Nevada, I left my car on a desert road, concealed myself 
near an open field about 200 yards north of the car and twice gave the howl-call 
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Immediately two coyotes began to howl. The deeper-voiced animal was the 
nearer to me and about 150 yards east of the other coyote. They were judged to 
it one-fourth mile After about three minutes they were silent 


ough I reneatedly gave the call. When five minutes had elapsed, a large 


away. 


covote was seen trotting toward me; it stopped at the edge of the field and then 
ntinued to the middle of the field where it was about 100 yards from me where 
[ shot it [t first came into view from the direct 


lirection of the place where the deeper- 
oiced coyote was heard. It was a male that weighed 32 pounds. Its much 
indicated th: 


| that it was a ve ry old individual. 


_ _. 
I 1. Hand made Natural siz¢ A strip of thin rubber, one fourth inch wide, 
cu ym a surgical glove, is stretch across from notch A over top to B It can be held 
ly with string orrubber band. Air blowninto C vibrates strip of rubber that creates 
j ' } ses through ¢ nd D This device, made with wood, can also be 
made 1 the horn of ac 
[he distress-call is high-pitched and resemb! he ery of a rabbit. The call 
is best made with one of three devices: (1) the ‘‘variable game call’? manufactured 
D P.S. Olt 2) the “hand-made call” (see fig. 1) of the type owned by Mr. Sid- 
ney O. Curtiss, a government trapper, of Wells, vada; (3) a call made from a 
horn of a cow. Any one ol the three devices can be operated successfully by 
holding it between the thumb and index 


finger. The hand is closed over the free 
end, and suddenly opened when air is blown into the opposite end. In using the 
Olt device, Mr. Vernon L. Mills of Fallon, Nevada, regulates the tone by varying 
the amount of air forced into the device rathe 

above. 


r 


r than by using his hand as described 
He gives the call from one to five times, then waits about 10 seconds 
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a 


before repeating it. By this method he has decoyed a number of coyotes and a 
few lynx cats. Mr. Sidney O. Curtiss, on his hand-made device, rapidly blows 
15 to 25 times, rests for 15 to 30 seconds, and then repeats the process. Orig- 
inally he purchased his calling device from an Indian of Wells, Nevada, who 
taught him how to use it. Mr. Curtiss states that on one rainy day in November 
1944 he took 12 coyotes by calling them to him and then shooting them with a 12 
gage shotgun. He has decoyed also lynx cats and badgers (Tazxidea tarus) to 
within 10 feet of him with this call. 

In November 1944, in Churchill, Lander, Lyon and Esmeralda counties, 
Nevada, the writer made a total of 46 attempts to lure coyotes to him. Not less 
than 3 minutes nor more than 35 minutes were devoted to any one at- 
tempt. Two lynx cats and 24 coyotes were decoyed. Seven of these coyotes 
were shot. On the occasions when Mr. V. L. Mills was present, he assisted by 
using the distress call. November and December were the most successful 
months and selected information for each coyote thus obtained in November and 
December of 1944 is given in the following order: the writer’s catalogue number, 
locality, date, sex, weight, estimated age, stomach contents, method of capture, 
and behavior of the animal. 

4215.—2 mi. NE Roy Brown’s Station, southwestern part of Lander County, 
Nevada, November 5, 1944; female, 29 Ibs., old (teeth much worn and sagittal 
crest high); one freshly killed black-tailed jack rabbit (Lepus californicus) in 
stomach, 

4216.—Same place and time as no. 4215; female, 22 Ibs., about 18 months old 
(teeth unworn and sagittal crest low); stomach one-third full of black-tailed jack 
rabbit and one small mammal (possibly Microtus). Accompanied by Mr. Ray 
W. Thomas of Fallon, the car was stopped on highway U. 8. 50 and three howl- 
salls given. Two or three coyotes to the west-northwest immediately answered. 
Then we walked to a sand hill about one-fourth of a mile nearer the coyotes and 
at 4:49 p.m. partly concealed ourselves on the ground. The distress call was 
repeatedly given and at 5:05 p.m. three coyotes were seen running toward us 
from about 50 yards away. Mr. Thomas shot no. 4215 with a shotgun when it 
was about 20 yards distant; the other two turned and ran. The writer shot one 
of these (no. 4216) when it was about 110 yards away. 

4217.—2 mi. N Roy Brown’s Station, Lander Co., Nevada, November 6, 1944; 
male, 30 lbs., approximately nineteen months old, two middle toes missing from 
right hind foot (toes conceivably lost in a trap); stomach about one-third full of 
remains of black-tailed jack rabbit. As we stepped from our car onto a knoll, 
the coyote was seen about 300 yards away. R. W. Thomas and I walked 50 
yards toward the coyote, laid on the ground behind a knoll which had obscured 
the view of the coyote, and repeatedly gave the distress call. The coyote trotted 
toward us and stopped about 25 yards away where at 12:15 p.m. Mr. Thomas 
shot it with a 12 gage shotgun. We then walked to the coyote and after dis- 
cussing the incident for several minutes, decided to conceal ourselves and give 
the call again. This was done and at 12:40 p.m. another coyote was seen 
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(about 30 yards distant) running away from us. It disappeared in a growth of 
brush. 

4219.—20 mi. S Fallon, Churchill Co., Nevada, November 7, 1944; female, not 
weighed, old; one lizard (Uta) and a small amount of grass in stomach. Vernon 
L. Mills and I left the car on the highway and partly concealed ourselves about 
200 yards away at 1:10 p.m. The howl-call was given three times and one coyote 
answered from the south. Then the distress call was repeatedly given and at 
1:20 p.m. a coyote approached from the south to within 35 yards of us where it 
was shot with a shotgun. 

4222.—7 mi. SSW Fallon, Churchill Co., Nevada, November 16, 1944; female, 
22 lbs., approximately eight months old; stomach empty. Vernon L. Mills and 
I walked about one-fourth of a mile from our auto and at 4:03 p.m. seated our- 
selves in the shade of a large Sarcobatus brush near the crest of a small sand hill. 
Mills repeatedly blew distress-calls and this coyote trotted to within 25 yards of 
us where it was killed with a shotgun at 4:16 p.m. 

4225.—-5 mi. WSW Millers, Esmeralda Co., Nevada, November 21, 1944; 
male, 29 Ibs., old; stomach full (hide and hair of Odocotleus) the contents weighing 
one pound. ‘The distress call was repeated frorn 3:45 p.m. to 4:15 p.m. at which 
time, a coyote was seen standing about 100 yards to the west. It started to trot 
away and was killed with a rifle. 

4227.—One mi. N Sand Springs, Churchill Co., Nevada, November 27, 1944; 
female, 23 lbs., old; stomach contained remains (4 ozs.) of black-tailed jack rab- 
bit. Vernon L. Mills and I stopped our auto on the highway and three howls 
were given. One coyote to the north-west answered. On an old road, we drove 
north about one-half mile nearer the coyote and concealed ourselves about 50 
yards apart, 300 yards north of the auto. Beginning at 12:10 p.m., Mills 
repeatedly blew the distress call for 10 minutes when the writer saw, and with 
a 12 gage gun shot at, a running coyote about 80 yards to the north-east. The 
coyote, still running, was killed about 250 yards away with the rifle. Tracks in 
the sand revealed that the coyote had run within 22 yards of me from the north- 


west, hesitated, and then ran northea 


1230.—One mi. § of the south end of Lahontan Reservoir, Lyon Co., Nevada, 
December 6, 1944; female, 16 lbs., approximately eight months old (no visible 


wear on teeth and sagittal crest not high . stomach partly full (remains of black- 


tailed jack rabbit 60 percent and unidentified material 40 percent). The howl- 
call was given four times and no answer heard. The distress call was then re- 
peated from 3:30 p.m. to 3:35 p.m. at which time one coyote approached from 


the east-southeast, half circled our position at a distance of about 20 feet, and 


became alarmed when 15 feet west. It ran northward about 50 yards and then 


west about 40 yards before it was killed with the rifle after a number of shots were 
fired from the shotgun and rifle. 
4231.—6 mi. N Yerington, Lyon Co., Nevada, December 8, 1944; male, 223 


lbs., about 8 months old (teeth unworn); stomach contained cow hide and 15 
roseberries (Rosa sp.). H. D. Lutton, a trapper of Yerington, Nevada, and I 
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partly concealed ourselves among boulders at the base of a small hill at 3:55 p.m. 
The howl was given five times and no answer received. Then the distress-call 
was repeatedly given and two magpies flew near us. At 4:20 p.m. a coyote was 
first heard, then seen, running about 20 yards away where it was killed with the 
12 gage shotgun. Tracks showed that this coyote had approached to within 10 
feet of me before it turned to flee. 

4232.—6 mi. NW Valmy, Humboldt Co., Nevada, December 14, 1944; female 


24 lbs., 18 months or more old; stomach full (freshly killed black-tailed jack 
rabbit). Partly concealed by a bush of the buffalo-berry (Shepherdia a 


I I 


j 
. ' 
geniea 


I gave the distress call at 4:10 p.m. One marsh hawk (Circus hudsonius) and 
about 14 magpies (Pica pica) soon flew near me, seemingly in response to my call. 


At 4:27 p.m. footsteps were heard on the 2 inches of crusted snow that covered 


the ground. The coyote was first seen looking at, and trotting toward, me from 
30 yards away, and she continued to within 6 feet As I moved the shotgun the 
coyote turned and started to run north, but was killed when about 20 feet away. 

4238.—8 mi. SSW Fallon, Churchill Co., Nevada, December 29, 1944: male, 
27 lbs., approximately 8 months old (teeth unworn and sagittal crest low); stom- 
ach empty. At 2:10 p.m. I sat on the ground and was well concealed by brush. 


tepeatedly the distress was given. At 2:14 p.m. three coyotes were seen south- 
east about 21 feet from me They were near each other, trotting toward me. I 
leaped to my feet and fired once with the shotgun as one coyote ran to the north- 
west and fired again at the one which ran to the northeast. By this time the 
third coyote was out of sight but examination of its tracks indicated that it had 
fled south-southwest. Thereupon I discovered that both of the coyotes that 
had been knocked down by my two shots had gotten up and were running away 
One that ran northwest was found dead about 200 yards away, but the other, 
although trailed for about a half mile, was not found 

Behavior of other coyotes decoyed was much the same as described above al- 
though no attempt was made to shoot most of them Some trotted, and others 
ran, to the vicinity of the blind. On discovering their error, they usually turned 
and with increased speed ran over the same area taken in approaching the ob- 
servel 

This evidence shows that coyotes of all ages decoy with the aid of any one of 
three calls, the distress-call being the most successful. 


Poor results were usually obtained on windy days. On several occasions 
coyotes approached to within about 80 yards of the blind on the down wind side. 
There, they apparently scented the occupants because the coyotes were seen to 


turn abruptly, hesitate momentarily when broadside, and then run away. 
Certain birds were attracted by the distress-call. Magpies, ravens, and marsh 
hawks were the ones most commonly decoyed. Magpies frequently preceded 
the approach of a coyote. 
So far as I know, information has not previously been published on the use of 


the distress-call or the howl-call. The use of these calls is recommended to any 


person interested in shooting, photographing, or studying coyotes. 


U.S. Fish and Wildlife Service, Fallon, Nevada. 
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MAMMALS OF THE NORTHERN GREAT PLAINS ALONG 
THE INTERNATIONAL BOUNDARY IN CANADA 


By J. Dewry Sorer 


[he aim of this paper is to render an account of the native mammals that in- 
pa] 
| 
’ 


habit a relatively broad strip of territory along the International Boundary in 


Canada from southeastern Manitoba to the foothills of the Rockies. A work of 


nd seems desiral le as hitherto it has not been atten pte l. Exe pt for the 

at the mountainous southwestern corner of Alberta is not included,the 

it is substantially that of the mammalian fauna found in the extreme 
thern part of all three Prairie Provinces. Consequently, the annotated list is 
vonderently compost 1 of those speci that are cl racteristic of the campes- 
trian, or Great Plains, region. However, in the nature of things, a number of 


species are necessarily included from the Canadian Zone of southeastern Mani- 





} efi northern limit can be assigned t he boundai ( nder review, 
but it may be taken, arbitrarily, as having a width of 10 townships, or 60 statute 
Its are included f king localities as far distant as that 
the United State ler, but most collecting camps were within 20 miles, 
less, of the latter lin Where it has seemed expedient to do so, a number of 
rds have been admitted from points even somewhat farther north than the 
60-mile-wide belt referred to above he east-west length of the territorv con- 
Ss app IT el R75 mile 
this region, most of the writ estigations were carried out in 1927 for 
N | Museu ( lad 3 on, 1929, pp. 21-22 At th time 
my tivel ittle n n of the Is ong tne orade nd fe speci- 
there had found tl into the national coll ms. It was to 
I l en that these pa ul estigatl und ken 
Wo ymMmMence l uth t ( ( ) Alb t June d dy I ed to 
tl t without interruption until Nove teen camps in all were es- 
t shed during the season in a ize distance rt of out 40 miles ‘he 
ias Y it this ti ( is situat | | | l le Mount I Ma it )} he e th pro- 
nged in juiries ere terminatet ith th mset of earl int 
ubsequentl nuch more mamm; ll Inio tion is gathered along or near the 
49th paral I} is made possible de intervals while engaged in general 
I n nve igations for the Wild Life Division of the ional Pat Bure wu, 
Ott from 1934 to 1944 Che ilt ere esp advantageous for the 
pI } ir} ( is Many gap i illed in! tion he nquiries of lyad not 
( | i turtle Viountain put iso east, ¢ t} it pol in t, to the ( ntario 
I it vy that had no eel mined on the earli expediti 1 i er- 
tinent data, derived from all the investigations concerned from 1927 to 1944, are 
combined in the present pape : these are based on a total of about eight months of 


“boundary” field work, embracing approximately 12,000 trap-nights, and the 


collection of nearly 900 specimens of mammals. 
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In sequence, the present list follows Miller’s (1924) List of North American 
Recent Mammals 1923. ‘The scientific nomenclature is also derived from that 
work with the exception of a number of changes occasioned by more recent sys- 
tematic research. Common names are largely adopted from Anthony’s Field 
Book of North American Mammals (1928). The writer is greatly indebted to Dr. 
R. M. Anderson, National Museum of Canada, for the subspecific determination 
of the mammals collected and permission to use the 1927 records. All measure- 
ments are in millimetres in the order of total length, tail vertebrae, and hind foot. 
Weights, when available, are given in grams for the smaller mammals and in 
pounds for the larger ones. 


NOTES ON THE PHYSIOGRAPHY 

The initial physiographical division to be considered is that embracing the 
terrain of southeastern Manitoba from the Ontario boundary to the eastern 
escarpment of Pembina Hills. This extends through an east-west length of ap- 
proximately 140 miles, most of which is referable to the first prairie steppe. The 
average elevation along the International Boundary is about 950 feet above sea- 
level. All of this area was formerly occupied by the post-glacial Lake Agassiz. 
East of Red River, to Ontario, the country is progressively more heavily wooded 
with such species as aspen, Manitoba maple, white birch, white spruce and white 
pine, together with black spruce and tamarack in muskeg areas. Considerable 
eastern influence is indicated by the occurrence of various species of trees, shrubs 
and animals which here reach, or nearly reach, their western limits of distribution. 
West of Red River to the base of the escarpement near Morden, the land is flat 


and practically treeless Average yearly precipitation is about 20 inches 

Lying immediately to the west is the second prairie steppe with an average 
altitude of 1,775 feet. This stretches for a distance of 270 miles to the west wh 
it terminates at the border of the Coteau de Missouri at about longitude 104° W 
Roughly speaking, the eastern half of the territory comes within the parklands 
belt where much of the country is wooded. This is especial] ue of Pi 
bina Hil m an est to about Killa el here th llan 
chiefly in tl rm of ttered “bluffs” of aspen alternating with farmlan nd 
pral The dually diminish in size and abundance and finally disappear 
in the Glen | n district. ‘The western portion of the steppe is treele 
alon me of the streams, of which Souris River is the most important ry 
principal tree growth in such situations consists of aspen, green ash, Mani 
maple, white elm and burr oak. For the most part, the terrain is rather flat to 
gently undulating in character, but some sections are distinctly hilly lean 


annual precipitation varies from about 19 inches in the eastern part of the steppe 
to 15 inches in the western portion. 

The most notable physical feature in this region is Turtle Mountain, Manitoba. 
Maj r elevations attain to around 2,500 feet, the average altitude above the sur 
rounding plains being approximately 600 feet. In general, the topography is 
characterized by numerous hills and ridges of glacial origin, interspersed with a 
profusion of small lakes. Most of the plateau is well wooded with aspen, balsam 
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poplar, white birch, and many of the 


other deciduous trees already mentioned. 
but aspen predominates 


\nnual precipitation varies from 19 to 20 inches 
The final, main topographical and biotic diy ision i 


s represented by the third 
prairie steppe 


This extends from a point about 20 miles east of Big Muddy Lal 


Ac 


‘ 





’ 
| > x WI ith Ri s est Reserve, southeas 
Ma () Inte ! 1 ( n Zor First P 
; | | \ emi Mountain \Mowbr Man 
" | ! Bou Kas Hur Division of the 7 
Lo S | Steppe 
| Morg ( ! W Mi tain. Sas } , 
| B 1) Up s n Zor mditions p 
} W: s 1) I Trans n Zor s ! 
y , , ' r | ~ 
| ( ( s \ | 25 h of Mil 1 ; 
\ W s 1) s I ] ns Zor Phi Prairi Step 
I ! I g ( he greater part 
soutl \ 
to the foothills of thy Rocky \fountains through a distance of about 165 miles i 
In contradistinetion to the praine-agricultural country of the two preceding 
steppes, this highe terrain consists of typical ranching mesa although extensiv: : 


local tracts are no de oted to dry larming 


Precipitation is scanty normal] 
vear) and, as; result, most of the 


15 inches or less : 


vegetation 1s xerophilous ll 
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character, typical of a semiarid region. Elevations range from about 2,500 feet 
at Big Muddy Lake, Saskatchewan, to 4,200 feet south of Kimball, Alberta. 
The whole of this southern portion of the third prairie steppe lies on the Missouri 
River watershed. Numerous sloughs and lakes occur, most of which are strongly 
alkaline. 

Most of this vast plain, exclusive of badlands sections, is moderately rolling, 
but this state is interrupted at wide intervals by rounded ridges up to several 
hundred feet in height. One of the most outstanding topographical features of 
the region is the great Frenchman River Va 


} 


lley which heads near Cypress Lake 
and extends southeastwards to join the Mill 


< River in Monta At Eastend 
it provides an arresting spectacle with towering buttes and palisades rising to 
heights of 500 to 600 feet above the river. Eastward the valley is flanked by 


many tracts of arid badlands and deeply eroded coulees, the most prominent 





na. 


section occurring between Val Marie and the International Boundary. Other 
markedly rugged areas obtain south of Wood Mountain and irregularly eastward 
to Big Muddy Coulee and Lake. 

The vegetational cover is chiefly of the shortgrass type in association with 
numerous species of small herbaceous plants. Considerable quantities of sage- 
brush, greasewood and cacti also occur in many localities. A few northward- 
facing slopes of the valleys support scattered patches of aspen, green ash, Mani- 
toba maple, gooseberry and black currant, while occasionai acclivities are scantily 
clad with juniper and bearberry. Parts of Wood Mountain are covered with 
stands of aspen and well developed shrubbery. 

The plains of extreme southern Alberta are essentially similar to those already 
described for southwestern Saskatchewan, but there are a number of distinctions. 
These mainly arise from the circumstance that the mean altitude is substantially 
greater, that badlands areas are not so frequent or extensive, and that for the 
most part the valleys and coulees lack comparable development on a grand scale. 
As everywhere on the Missouri drainage to the east, the high plains are entirely 
treeless, but parts of the Milk River Valley are grown to dense thickets of willow, 
thorn and other shrubs, together with scattered stands of cottonwood. Other 
characteristic plants of the bottomlands include silverberry, snowberry, prairie 
rose and sagebrush, while occasional flats are occupied by greasewood. The 
prickly pear cactus is widely distributed, sometimes in marked abundance. Tree 
growth, consisting chiefly of aspen, is also found on the upper slopes of Sweet 
Grass Hills. 

Over the plains, at large, climatic conditions are fairly uniform with only local 
variations in aridity. This does not apply, however, to the higher wooded hills 
and plateaus which rise like “‘islands’’ out of the Great Plains; on such eminences 
there is a pronounced difference in climatic, floral and faunal conditions. In 
Canada, the most notable of these insular tracts in the south is Cypress Hills. 
This plateau, situated astride the Alberta-Saskatchewan interprovincial 
boundary, covers an area of about 1,600 square miles and rises to a maximum 
height of 4,280 feet. Broad tracts of superior elevation, particularly in the 
western portion, are heavily forested with white spruce, lodgepole pine, balsam 
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and aspen. Elsewhere the uplands consist of brushy or open grassland areas, 
All of the lower slopes, benches and foothills are treeless and semiarid with much 
the same general character as the encircling plains below. Despite these ad- 
joining conditions, tree and shrub growth is carried to much lower levels by way 
of a few major valleys, of which that occupied by Battle Creek is the most con- 
spicuous example. 


I 


FAUNAL LIFE ZONES 


Over a wide expanse of territory, such as that under review, it is to be expected 
that widely different types of environment prevail. In the present instance 
representative zonal conditions range all the way from dilute Upper Sonoran to 
Canadian. Each of the zones involved will be briefly discussed in succeeding 
paragraphs 

In some localities the merging of various elements tend to obscure the ecological 
picture and unless analyzed with care may easily lead to confusion. However, it 
is not always possible to assign a given area to any particular biotic division be- 
cause of the blending which takes place between adjoining zones. Distribution 
of species is occasionally sharp and well-defined in relation to major zones, as well 
as peculiar habitat types, or biotic communities, within the zone. This is some- 
times the case even in the more or less desert-like parts of the Missouri watershed 
where conditions are superficially similar over wide areas. An animal is not in- 
frequently found occurring within peculiar and very narrow limits, occupying a 
habitat featured by rather fine physical distinctions. Other species, again, are 
much more plastic and while at their centers of abundance are entirely character- 
istic of the particular zone they occupy, they nevertheless overflow to some 
extent into adjacent areas where environmental conditions are quite different 


Many examples could be cited, of course, to illustrate this well known inter- 


zone distribution. Particularly notable is the situ 


ation created by Rocky Moun- 


tain influences which promote intergradations in far western Alberta and likewise 


eastern influences with respect to localities in eastern Manitoba, both of which 


extremes come ithin the scope Ol the present papel 

P] Sonoron Zo In th writer’s ¢ pinion, a dilute representation of this 
zone occurs in a few places on the Missouri drainage in southwestern Saskatche- 
wan. It apparently exists nowhere entirely free from interfusion with the 
western « id division of the Transition Zon At best, it extends for only 
a relatively short distance north of the International Boundary where it is chief 
confit to the | s of deep valleys and coulees tributary to the Missouri 
Riv The zone is most pronounced in the more southern part oi Frencl an 
River Valley, but faint signs of its existence in this depression appear to reach as 
far north as Kastend; one of the best indicators is revealed in the presence of 


Cymonys ludovicianus on the valley bottomlands from near Val Marie southeast- 
wards into Montana. Apparent evidence of this zone in weaker form is also 
found in the valley of Battle Creek south of Supreme, and in the badlands along 


Rocky and Morgan creeks south of Wood Mountain. Other typical mammals 


€ 





I lute 3] ns ¢ th | ppe S re | . the hole ot 
plair egion haracterized | ny ( vet the foothills of 

the Rockies to the eastern limi the Mis Cot W.) is refer- 
ble to the present zonal division. It is su ntially s shout, though 
I ons OCCUl in resp *t to dey lopment and abundance of various plants 
nd the ( nce and distribution of tl ild life. The most marked depar- 

t chiefly in the nature of intrusives and intergradations, are found along its 
estern foothill limits; on the southern flank of Cypress Hills; and on the ap- 

I € o its eastern extremity A fey f the cha acteristic mammals are Canis 
Lemmiscus curtatus pallidus, Peromys maniculatus osgoodi and Ondatra 2t- 


This diy ision (where the vegeta- 
warded as extending from the 

ude 96° 30’ W. in eastern Manitoba. 
here well defined along the Interna- 


the third prairie steppe appears to 


ist be stressed, however, that from 





the viewpoint of precipitation and the nature of the fauna and flora, the country 
eastward from the Missouri Coteau. t least Estevan, is distinctly intermediate 
ir uracter as between semiarid and humid divisions. Furthermore, this co- 
alescence can be traced in a progressively diminishing degree even as far as the 


southwestern corns f Manitoba Som the characteristic mammals that 
may be mentioned are, Sorex ciner haydeni, Citellus franklinit, Microtus penn- 


l/ momyu i po rey, rutergce? . rer nq? fy OriUs and a? adi 


7 wdanus similis. 
Canadian Zor In the territory under review this boreal zone occurs in three 
widely separated areas, i.e., extreme southeastern Manitoba, Turtle Mountain 
and Cypress Hills. The first-named area is typical and comes within the great 


transcontinental Canadian Zone belt, while the other two are insular areas, sur- 


rounded by the Great Plains, where boreal conditions are chiefly induced by a 


substantial increase in altitude. A peculiarity of Turtle Mountain is the absence 


of conifers The mammalian fauna is not identical in all three areas. As an 
example, Eutamias minimus neglectus occurs in southeastern Manitoba, but the 
form FE. m. borea is found on Turtle Mountain and Cypress Hills. Again, 


oO t} e { rst-named 


l'amia r hudsonic hudsonicus is the subspecies inhabiti 


area, while on Turtle Mountain it is 7’. h. pallescens; the species is absent from 
] 


Cypress Hills. Space forbids making a detailed analysis of all the peculiarities 
of distribution involved in the three areas under discussion. Among other char- 
acteristic mammals of the zone, as a whole, are, Sorex cinereus cinereus, Sorex 
arcticus arcticus, Lynx canadensis canadensis, Peromyscus maniculatus maniculatus 
and Erethizon dorsatum dorsatum. 
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ACCOUNTS OF SPECIES 


Condylura cristata (Linnaeus Star-nosed Mole Not personally located 





to occur very sparingly in southeastern Manitoba Setor 1909. pn 


A . i } 








that specimens | been taken peg; Miller (1924. p. 17) includes t} theasterr 
part of the province within its geogr ical range ;and V. W. Jackson (1934, p. 27) records one 
specin from Pine Falls and three from M nigotagan I hav pear » be a deper 





ble record of its occurrence at Whitemouth, and L. T. § 


received in example in late March, 1944 from Faleor Lal 





Sorex cinereus cinereus (Kerr Masked Shrew Moderately common in southeastern 
Manitoba, cl iefly in the Canadian Zone It has been take it Whitemouth Lake Marcl ind 


Sandilands Forest Reserve; Cedar Lake; and Winnipeg. Average size of six specimens 








94.2—38.1—11:9; extremes, 92—37—11 97—44—12 [wo adults fro1 near M an 
weighed 2.9 and 3.0 gran respectively This form intergrades with S. ¢. hayvdeni to the 


west 


Sorex cinereus haydeni (Baird Hayden Mask: Shrew I have not personalls 











taken shrews of this species on the first prairie steppe west of Red River but they doubtless 
occur ther Specimens will likely prove to be integrades with cinereu The preser r 
appears to be fairly well distributed on the eastern half of the second pr irie steppe but it 
was not secured at numerous points where trapping has been conducts d. Ten specimens 
taken at Breadon Max and Williams lakes, Turtl Mountair iverage YR.5 aS 9 11.7 
extre! 92—40—11.5 and 105—40—12: weights of four th were 3.8, 3.8. 3.9. and 4.2 
grams, respectively. These seem best placed under haydeni, although they are noticeably 
larger and « n specime fr the ; rie-} is country to the no t ves 

Three e? lected at the junctior Antler and Souris rivers, Mar | iverage 
90.0—32.3 ry pale specimen ta tA north of Treesbar Mar ba 
January 15, 1944, measured 91—36—11.5. and we ighed 2.6 gran two others caught at the 
same time weighed 2.7 and 3.0 grams, respectively I did not succeed in capturing this 
shrew on the second prairie steppe west of Souris River nor does it appear to occur anvwhere 
on the third prairie steppe immediately north of the International Boundar: 


Sorex arcticus arcticus Ker American Saddle-back Shrew This form barely comes 
within t ype of the present review It occurs chiefly in the Canadiar 


Manitoba, but rs 








north and northwest the extrer southeastern part of t province and along a line to 
the northwest. i rg yn takes plac y — : . 
corum. One speci m Wh ith River, south of R 

De I S el 110—40 1-118—4 , ] { The . . 





toba fr I r it ter yrner the | e we ard on the fir 
prairie steppes to le Br d I Tur Mot 1) On tl I ts 
the range « S I M Cart \ " Via 
and B lake I Mou } ' rr y -Pogny } 
par Cr p. 15 J j28 70 and 72, ar 3 05 
Thre I M é ( 10. 1.4: ty r l VIar 
char ( ] 12 1 ; 123 13.5 g 7 i 7.52 3 

Sorex obscurus soperi Anderson a tar Plains Dusky Shrew.—C. H. Young 
National Museum of Cana took 13 specimens of tl nev described shi 
slop ( pl H S ] wan, i 1926 0) J 2 M41. | lle« 
{ f Mi ( + short « I Cy} I ne t \ I 
bor I | et « ! John | ( 
int cellar, W ) a ription and ger pr Dill u iL appear pr 





certain that they were S. o »peri All of this district uuth of Cypress Hills is enti 





treeless, but with a little shrubbery along the creeks. The dusky shrew is a characteristic 
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l of the Rocky Mountains and its occurrence in the Cypress Hills region is particu- 





lary interesting in view of the fact that it appears to be absent from the wide expanse of 
ntervening plains. This race was also found by the writer in Prince Albert National Park, 


Saskatchewan, and on Riding Mountain, Manitoba 








Sorex palustris palustris (Richardson Richardson Water Shrew An apparently 
uncommon inhabitant of the Canadian Zone in eastern Manitoba. An example was taken at 
Red Rock Lake, Whiteshell Forest Reserve, May 24, 1943, which measured 163—69—20 mm; 
weight 23.5grams. Criddle (1929, p. 156) records the species as very rare at Aweme, where it 
is found in a small larch swamp bordering Assiniboine River 

Microsorex hoyi hoyi (Baird Hoy Pigmy Shrew.—The only records available for 
extreme southern Manitoba are those by Criddle (1929, p. 156, and 1932, p. 188) with respect 
to specimer niected at Aweme, together with a ser from South Junction, which are 
ystensibly ho Vicrosorex which I collected at Stony Mountain and Delta, Lake Manitoba, 
ha n determined as intervect In all probability, the record by Seton (1909, p. 10) 

*R > er & p he ¥ r subsnc 

Blarina brevicauda ssp. (Sa) Large § t-tailed Shrew lhese animals range through- 

Manitoba and irregula to A nd Turtle Mountair Specimens 
persona ect t Whit é nd Sandilar Forest Reserves; Fort Garry 
Soper, 1944 Douglas La Spruce W s Forest Reserve; and W m, Max and Breadon 
I Mou Average s 27 I I ) I es 1s 127.1 
2 7—2 it ) Fo. rem ights of 17 exam 
< he 7-4) or 

Myotis lucifugus lucifugu I B I All of é rion under 
r : the known rang Ss sp but unfortunately no specimens have 

1 Ss é ( é Winnipeg 
s D ( S ( H Alber Seton 
) yr ; P Mar nd ( 1929, p 
\ Mr TW. t idered 
: 1 s M I Pur fountain, 

143 | disay S 2 

Myotis keenii septentrionali lrou I I In August, 1931 
( By 188 i 7.R.M n,S is, Manitoba 
r I 

Lasionycteris noctivagans (LeCo ~ O rural 

| Ga M S - ( | 67 » be monly 
M 29, | 5 yr the 
A r J S nd early 
I f its « ITT ‘lains t : hough it 
here as a migrar 


Eptesicus fuscus fuscus (Beauvol Big Brown Bat Not personally observed. Seton 
1909, p. 1178) refers to a specimen take R. Ker tat Lake Wi pe Not listed by 





Uriddis 1929) in the Awem 1stri 

Lasiurus borealis borealis (Miill Northe Red B I collected one of these bats 
at W peg on August 28, 1934, whicl easured, 115—45—10; ear 14 Listed by Seton 
1909, p. 1184) asa summer visitant, with one specimen fron Morder and two from Winnipeg. 
Cridd 1929, p. 156) refers to it as fairly « imon at Awem« 

Lasiurus cinereus (Beauvois Hoary Bat.—Seton (1909, p. 1184) records specimens 
whi were taken at Winnipeg, Morden, Carberry and Souris. Criddle (1929, p. 156) states 
that it is tolerably common at Aweme 


Ursus americanus americanus Pallas. Black Bear.—In the region embraced by this 
paper, the black bear continues common only in the Canadian Zone wilderness of eastern 
Manitoba, particularly in the sanctuary portion of Whiteshell Forest Reserve. In the early 
days it was plentifully distributed over most of southern Manitoba west to about Oak Lake 
and throughout Turtle Mountain. An occasional individual is still reported in the latter 
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} 1, 1927 ] : lly. if not habitu 
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nd B I Fer O I t south 
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hudsonica Richar Northerr ins Skunl! This species 

8 rs t rather generally dist ited thro it the t tory under review. How- 








138 JOURNAL OF MAMMALOGY Vol. 27, No. 2 


ever, it is undoubtedly more numerous on the first and second prairie steppes than in the 
semiarid region of the Missouri watershed farther west. In 1927, data regarding its occurrence 
were obtained along Milk River, Alberta; at Cypress Hills ; Wood Mountain; Big Muddy Lake 
and along Souris River in southern Saskatchewan; and at Turtle Mountain, Manitoba. In 
the latter area the animals are particularly common; a male was collected at Lake William 
on September 26, 1943, that measured 666—205—87; weight 6} Ibs. The species is fairly 


} 


common in the country from this point east along the bound: t 


to and beyond the south- 





eastern extremity of the province 


Taxidea taxus taxus (Schreber Common Badger.—In 1927, badgers were found rela- 
tively abundant in southern Alberta and southwestern Saskatchewan; individuals and dens 
were seen on numerous occasions over a very wide area. The animals were much more thinly 
distributed on the second pri 


steppe east of the Missouri Coteau. where th 






progressively scarcer to the During that season, no sign of them was detected in 


extreme southeastern Saskatchewan, or southwestern Manitoba, although a few were still 


known to occur in that region. The species was found 1 t al 


I | i .bundant in southern Alberta 
Three females were collected at Milk River, southeast of Cardston which averaged 668 
23—112;a large male taken near Pen Le Of late vears 





the animals have bec yme greatly reduc her prices offered 





for their pelts Between 1934 and 1943 


vattered signs of the animals 
on the third prairie steppe (where they were common in 1927) and none on the first and 


second steppes in Manitoba and Saskatchewan 


Vulpes fulva regalis Merriam. Northern Plains Red Fox.—During the field season of 











1927, no evidence was obtained re gar ling the occurrence of red foxes any whe re in the Gre at 
Plains region from southwestern Alberta to southwestern Manitoba. In later years numer 
ous individuals or, their signs, have been seen in southern Manitoba from Whitemouth 
Lake and rest Reserve wv to Tur Mo In the latter district the 
are comm« ( in many Other lo ties in the southern part of the provinces 
Criddl 929, p. 157) records the animal as very rare in the A ne district. but since the 
it has | ) mu ore nun yu The gs} 5 ly « the i rea ufter 1 ind 
by lf ad become abundant i rious sout! M nicipa r R S 
many farmers were submitted that year to the provincial government to ha 1 bount 
pla ed on red foxes ywing to their destructio1 { D 


Vulpes velox hebes Merriam. Kit } [hese ani vere once common on the Great 


Plains of south Alberta and southwestern Saskat wal it they are n I f not 
compietely ext 7 ‘ I 1927 I ol ¢ nfor r ’ ng A > 
only at Milk Rive S he t of Card he Jo I r t 
a very few still exis in tl listrict | een the 1 International Boundar 
It was also reported reme rar ith of A W \ in.S hewar 
In rece I ha , tr ) t could obtain 1 ; 
tion as to its continued « e; without « t ! ind farmers with whom I 
have ked ar the « that the } f now ¢ i rite rmer Car lian range 
In primitive times it ranged east to the second prairie steppe in southwestern Manitoba 
(Seton, 1925 p. 565 








Canis latrans latrans Say. Northern Coyot These larger and darker ‘‘brush wolves” 
occur at least in the more or less heavily timbered country of eastern Manitoba where they 
are relatively numerous. It is not known with certainty where they begin to integrade with 
C.l. nebracensis to the west, but it is probable that this takes place somewhere on the second 
prairie steppe between Pembina Hills and the southwestern part of the province. The 
animals are fairly common over various parts of this territory and on Turtle Mountai: I 
have seen many individuals in this region which are unquestionably darker than t al 
nebracensis of the arid plains farther west and are obviously referable either to latrans, or 


to be regarded as intergrades between that form and nebracensis 
Canis latrans nebracensis Merriam. Great Plains Coyote——Ranges in apparently 
typical form throughout the whole of the semiarid plains region from western Alberta to at 
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least the eastern limits of the Missouri Coteau. In all probability it also occurs eastward, 
with only slightly sub-typical characters, over the treeless or nearly treeless portion of the 
somewhat more humid second prairie steppe to southwestern Manitoba. During the summer 
of 1927 the animals were found well distributed over the above region, as a whole, but they 
were especially abundant in the country about Lodge and North Fork creeks, Alberta, and 
at Val Marie, Rocky and Morgan creeks, and Big Muddy Lake, Saskatchewan. Individuals 
that I have seen more recently on the second prairie steppe, between Estevan and the 





Missouri Coteau, appeared as pale as the coyotes which inhabit the arid plains on the Missouri 
watershed. 

Canis lupus ssp. Gray Wolf.—An occasional wolf ranges onto the plains of southwestern 
Alberta from the Rocky Mountain wilderness areas to the west or southwest. From all 
accounts they were once well represented on the semiarid plains of southern Alberta and 
evidently southwestern Saskatchewan, but are now of very rare occurrence. John Harvey 
showed me the skin of a large wolf which he shot in 1925 on his ranch near Milk River, 
southwest of Cardston. At the present time, the animals are virtually exterminated in 
southern Alberta and Sas} 





<atchewan and southwestern Manitoba. 

Timber wolves are still found in some numbers over much of the heavily timbered region 
of eastern Manitoba. They are apparently more numerous in the Whiteshell Forest Reserve 
than elsewhere, but they have been seen on various occasions as far south as Whitemouth Lake 
and east to the vicinity of Marchand. Criddle (1929, p. 157) speaks of the timber wolf as 


extrer 





y rare in the Aweme district and remarks that a fine example passed through that 
section of the country in 1910 and was shot at Carberry. Occurrences in south-central 
Manitoba have been so rare over a long period of time that any strays that now appear create 
exceptional interest. One of the latest records is that of a large example which was shot 
near Manitou in the late fall of 1943, the skull of which is now in the Manitoba Museum. In 
the early summer of 1945 a breeding pair was discovered in the sandhills about 9 miles east 
of Aweme; the den was dug out and the five young pups secured by Mr. Stuart Criddle. 
One of these specimens was kindly given to the writer and two to the Manitoba Museum. 
Felis concolor missoulensis Goldman (1943 Northern Cougar.—In 1927 I obtained but 
one record of occurrence in the Great Plains region east of the Rockies. Mr. Philip Lindner 





informed me that about 1912 a half-breed shot a cougar in the Cypress Hills near old Fort 
Walsh, Saskatchewan. This is the only instance of the kind that had come to his attention 
in this district after a residence of more than 30 years. The animal ranges sparingly through 
the foothills and mountains of western Alberta. For extreme southern Manitoba, Seton 
(1925, pp. 49-51) gives records of its occurrence at Plum Coulee, Swan Lake, Brandon and 
Oak Lake There is an ostensil 





ly reliable instance of one having been seen near Marquette, 
| } 


Manitoba, on February 5, 1942, which was shortly after recorded in the Winnipeg Tribune by 
Professor V. W. Jackson 


Lynx canadensis canadensis Kerr. Canada Lyn: Still occurs in some numbers 
throughout the coniferous forests of eastern Manitoba, and sparingly on Turtle Mountain. 
It was formerly common in both of these districts and also in the area now known as the 


Spruce Woods Forest Reserve, but in the latter locality it has become very rare. Stray 
individuals are reported at wide intervals in the wooded portions of the second prairie steppe 





froin Pembina Hills westward to points north of Killarney and Turtle Mountain. These are 
bviously wanderers from the latter district, or from tracts of Canadian Zone wilderness to 
tl yr I have i ition from only two localities farther t. Ranchers and game 
warder ite tha ll found in the heavily forested areas of Cypress Hills and, in 
1927, I was informed that very rarely an example wandered into the fringe of woods along 
Milk River between Police Coulee and Writingonstone 

Lynx rufus rufus (Schreber Jobcat.—It is evidently this form of bobcat that was 
occasionally met with in southern Manitoba. I have no recent records of its occurrence. 


Seton (1925, pp. 218-219) states that in 1914 it was found at Pembina, and LaRiviere, in 
Pembina Hills, and he also gives a record for Whitewood, Saskatchewan. Criddle (1929, 
p. 157) says that his only record for the Aweme district is based on an individual that was 
shot there in a tamarack swamp in 1908. 
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Lynx rufus pallescens Merriam. Pallid Bobcat.—In 1927 ranchers reported that a few 
of these animals haunted the wooded sections of Milk River and tributary coulees between 


Writingonstone and Police Coulee. It was said that, a few years before, two had been shot 





in the latter locality. Howard Taylor, of Eagle Butte, informed’ me an occa l 
bobcat was taken in the heavy woods of Cypress Hills. In recent years not succeeded 


in securing any further information regarding its presence in that region, nor whether it 
occasionally wanders north across the 49th parallel on the Missouri watershed of extreme 
southern Saskatchewan 

Marmota monax canadensis (Erxleben). Canada Woodchuck.—Common in the Canadian 
Zone of eastern Manitoba and on Turtle Mountain. It occurs sparingly along Red River, 
but I have failed to observe it anywhere on the open Manitoba lawlands east and west of this 


stream. On the second prairie steppe, however, it is widely 





distributed in varying numbers 
west to about the margin of the aspen grove belt, and it is also found on Moose Mountain, 
Saskatchewan. I have no records of its presence along the International Boundary farther 
west. Measurements of three specimens taken at Lake Jessie, Winnipeg River (two of 


5—130—74 





which are black) average, 5 


Citellus richardsonii richardsonii (Sabine tichardson Ground Squirrel.—Ranges 
throughout the territory under review from Red River to the foothills of the Rockies. The 


only record that I have of its occurrence east of Red River is of a small colony observed 11 





miles east of Emerson, two miles north of the border. The animals are very scarce on the 
southern lowlands west of Red River, but become locally common on the nearby second 
prairie steppe. Here, on the whole, the species progressively increases in numbers west to 
the Missouri Coteau and finally reaches its greatest abundance on the high plains of the 
Missouri watershed from the latter point to western Alberta. However, even in this terri- 


tory where maximum numbers are reached, 








the animals vary greatly in abundance in different 


areas, being scarce in some and exceeding numerous in others. They range alike over the 
valley bottomlands and on the high, shortgrass plains. No apparent enmity was found 
existing between this species and the black-tailed prairie-dog ; richardsonii was common in 
and about the colonies of the latter on the bottomlands of Frenchman River. Measurements 
of fourteen specimens collected at Milk River, Alberta, and at Val Marie, Prairie Dog Buttes, 
and Rocky Creek, Saskatchewan, average 270.9—72.7—44.1; extremes 260—60—43 and 


325—80—47 





Citellus tridecemlineatus tridecemlineatus (Mitchill Striped Ground Squirrel 
Occurs over a wide area in southern Manitoba and southeastern Saskatchewan on the first 
and second prairie steppes, and also on Turtle Mountair My easternmost recor for a 
point near the west end of Whitemouth Lake It is locally common on the lowlands east and 
west of Red River, but over extensive tracts it appears to be absent. Farther north the 





species 1s much more abundant In > Semiwooded ¢ 


yuntry about Winnipeg, and to the north 


and west. On the second 








prairie steppe, distribution is very spotty and relative abundance 
also varies greatly from place to place. Along the border, the species appears to become 
progressively scarcer on the plains beyond southwes oba; it was traced for certain 
as far west as Oxbow skatchewan, and is said to occur at least to the vicinity of Estevan, 
if not farther. In this more western territory I have observed the animals only on the par 
tially wooded flats along Souris River. Measurements of eight specimens taken in the 
Winnipeg district, near Cedar and Whitemouth lakes, and at Mowbray, average 280.7—95.9 
40.1, with extremes of 257—67—38 and 300—110—41 
Citellus tridecemlineatus pallidus (Allen Pale Striped Ground Squirrel.—Despite 
prolonged investigations on the southern plains, this form has not been personally encoun- 
tered. I was informed by local residents that a few have been seen near Elkwater Lake and 


in semibrushy tracts on the south slope of Cypress Hills north of Thelma, Alberta. The 
late L. B. Potter once told me that the animals occur sparingly in the vicinity of Kealey 
Springs, Cypress Hills, 14 miles north of Ravenscrag, Saskatchewan. In memorandum 
(1934) R. M. Anderson writes: “The National Museum of Canada has specimens from 
Waterton Lakes National Park, Alberta, which are undoubtedly C. t. pallidus, as well as 
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specimens from Cypress Hills, Saskatchewan, which are probably the same form, although 


” 


they are a trifle darker 





Ar I r Muddy Lake stated that a few inhabit that district, notably in a coulee 
ext n ard to Salt Lake and in the lower part of Big Muddy Coulee. None was 
seen while working there in late September, 1927; if the animals actually occur, it appears 
al t certain that they had already hibernated by this date. It seems probable that any 
striped ground squirrels inhabiting this district, as wel the country east to Estevan, are 

rades between pall and tridecemlineatus, although I have no concrete evidence 








Citellus franklinii (Sabi iklin G S rrel lely distributed on the 
firs l d ~ ynd prairi stepne ) ~ tT T M l t My easte { records are for 
Sandilands Forest Reserve and Whitemout! ike, and the westernmost (along the Inter- 


national Boundary), near the junction of Antler and Souris rivers in the southwestern part 


also occupir t least the north slope of Turtle Mountain as 





far as Max Lake In most of this territory the animals are fairly common to abundant 
Over extensive areas, however, the y are either scarce or absent, such as on the treeless 
prairies west of Turtle Mountain and on the open lowlands immediately east and west of 
Red River, although they inhabit the wooded valley of this stream. Measurements of six 
in the Winnipeg d 


372 8—140.6—52.1: extremes 360—144—52 and 38 141—53 One individual weighed 






strict average 


oli gr l 

Cynomys ludovicianus ludovicianus (Ord Black-tailed Prairie-dog.—As I have pub- 
lished two papers concerning this species in Saskatchewan (1938a, pp. 290-300 and 1944, 
pp. 47-48) remarks here will be brief. The first authentic record of Cynomys in Canada was 
secured b self late Aug 1927, when a small colony was discovered in Frenchman 


R \ 5.5 miles northwest Val M Sa tchewan. In July 1937, a fairly large 
sted in the same lev about 7.5 miles itheast of Val Marie. During mid- 


Ju 1941 rdditior . wns’’ of ‘ re ( yvered on the bottomlands of 
Fr in R ’ Br Cres veragil 6 miles north of the International Boundary 
l I f itude 107° 24’°W The the only bitations | vn with certainty 
‘ ( P| regior f western ( 1 Conditior inder which the species 
| \ ! t he Upper Sonoran 
Z \ . ‘ re 81.7 
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t 
: 1 i s boreal ( I ‘ e south, 
{ \ LA é rs 
| , eI f the 
\ 1 *4 
Wood 
M is in Cypress 
I l l rs 
M l 5 I A] rta 
20) | 5—100 2 ibadu ( 
1 7 ) . } I l | 
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g t ¢ ( 100 2) ) | i Jetober adults 
fro he ju yn of Antler id Soi rive M ) rage 212.4—94.8—31.4; extremes, 
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It mav be pointed out. however, that the under side of the tails of thes« specime ns is palerand 


more yellowish than in typical borealis (which is more reddish) and certainly suggests an 


approach to E.m palli 1us 
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A female collected at Moose Mountain, Saskatchewan, on May 21, 1942, contained seven 
embryos 17 mm long and weighed 61.5 grams; two others taken at the same time weighed 42.6 


and 50 grams, respectively. 

Eutamias minimus neglectus (Allen Lake Superior Chipmunk.—This form, formerly 
known as jacksoni (Anderson and Rand, 1943c, p. 134), is confined, in the region under review, 
to the Canadian Zone of eastern Manitoba. In suitable situations it is relatively common to 
abundant, being most numerous in the eastern portion of this area and scarcest along the 
western perimeter of its range adjoining the open lowlands 30 to 40 miles east of Red River 
My westernmost, positive records are for the Cedar Lake-Vivian locality (due east of Winni 
peg), but a few little chipmunks seen at Pine Ridge, 18 miles northwest, may be referable to 


this subspecies. Measurements of 14 adults from the southern part of Whiteshell Forest 





Reserve, Sandilands Forest Reserve, and Cedar Lake, average 207.7—92.7—31.8; ex 
197—91—31 and 222—98—32. A male taken at Red Rock Lake on May 25, 1943, 


51.7 grams 

Tamias striatus griseus Mearns. Gray Eastern Chipmun! Distributed over portions 
of the first and second prairie steppes in southern Manitoba. I have records of its occurrence 
at Whiteshell Forest Reserve; Lake Jessie and Pine Falls, Winnipeg River; Oakbank; Pine 
Ridge ; along Red River to Selkirk ; Pembina Hills ; Turtle Mountain; Rock and Louise lakes; 


Portage la Prairie; Treesbank, and points to the nortl Measurements of five adults from 





Oakbank, Pine Falls, and Fort Garry average 241—103.6—36.2 

Tamaisciurus hudsonicus hudsonicus (Erxleben Hudson Bay Red Squirrel.—The 
distribution of this and the following subspecies in southern Manitoba is by no means clear 
Many specimens of intermediate character have been taken, as would be expected with a 
species so variable. Studies are being continued as more material comes to hand. For the 
present purpose, hudsonicus is regarded as the subspecies that occurs at least throughout 


the mixedwood forest of eastern Manitoba The sult sper ific status of the red squirrels o 





cupying the deciduous woods for a considerable distance to the west (including the Red 
tiver Valley) have not vet been determined to our con plete satisfaction 

An extensive series of skins has been collected in the latter area, but for the present W ill be 
ignored. Inthe Canadian Zone to the east, 15 specimens of hudsonicus were taken at Whit 
mouth and Cedar Lakes; Marchand; and Whiteshell and Sandilands Forest Reserves 
Measurements of these average 314—125—47.5: extreme 305—120—45 and 338—140—5l 
One collected at Mare hand in late October weiched 191.1 grams In this territory the 
animals are fairly common, and in some localities, abundar 


Tamiasciurus hudsonicus pallescens Howell. North Dakota Red Squirrel.—This sub- 


1 





species occurs on Turtle Mountain, Manitoba, and evident! rther to the north and east 
As yet, its range has not been satisfactorily determined in tl uthern part of the province 
as a whol On Turtle Mountain it seems to be nowhere « mon, and in many areas is appar 
ently very scarce or absent. In early November 1927, three specimens were collected at 
Max Lake, and in late September 1943, after much hunting, three more were secured at Lake 
Willian Measurements of tl average 317.8—129—49.8; extreme 125—50 and 
330—135—51 The Lake William specimens weighed 181.1, 196 and 205 grams, respectively 
Sciurus carolinensis hypophaeus (Merriam Merriam Gray Squirrel.—Has er 
limited range in Manitoba, occurring chiefly in the heavily wooded valley of Red River. In 
some tions it is fairly common along this stream, as in North Kildonan, Greater Winnipeg 
Two females were collected there on February 4, 1941 uring 490—230—69 and 491 
233—71, respectively An individual was taken in the su er of 1940 by Harry Van Sickle 


ake Jessie, Winnipeg River, which he kindly forwarded to me as a flat skin without skul 
] 4} } } “nt 


measurements, and data as to sex The only other records in m‘ possession concer wo gray 


squirrels captured by P. Gebauer in June, 1943, nine miles west-northwest of Morris, one 


that I saw on Januar 22, 1944, along the south shore of Lal Winnipeg about 3 miles east of 
Red River, and two that were recently taken by Stuart Criddle on his ranch a few miles 


north of Treesban! 
Glaucomys sabrinus sabrinus (Shaw). Hudson Bay Flying Squirrel.—May be regarded 
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as generally distributed in the Canadian Zone section of eastern Manitoba. According to 


the testimony of a few trappers, foresters, and woodcutters with whom I have talked, the 





ls are not uncommon in at least some partsof that region. At present, no specimens are 
ble from there and consequently the western limits of this form, in relation to G. s. 
canescens, have not been determined. However, it is almost certain to coincide approxi- 
mately with the western limits of the coniferous-deciduous forest in the southeastern part 


t 


of the province. G. s. sabrinus is the subspecies that occurs in adjacent areas of western 
rio (Snyder, 1938, pp. 171-72 Surber (1932, p. 62) states that in Minnesota it extends 





} ; + | 


northwest at least as far as Lake of the Woods County. 





Glaucomys sabrinus canescens Howell. Pale Flying Squirrel.—This is an animal of 








the southern prairie-parklands environment v type locality at Portage la Prairie. It 
appears highly probable that the eastern limits of its range are approximately the Red River 
Valley and adjacent timbered areas north to Lake Winnipeg. A broad tract of practically 


treeless terrain exists south of the Seine River and east 


f the Red, where flying squirrels 
are absent, and which undoubtedly represents the dividing line between the present sub- 





species and sabrinus 
G scens occupies the timber along the Assiniboine River, but is absent from the 
treeless lands south of this stream between Red River and the Pembina Hills escarpment. 


Its principal range in the province unquestionably en braces the wooded sections of the sec- 





ond prairie steppe from the latter point west to the limits of heavy tree growth. I have 
no positive evidence of its occurrence on Turtle Mountain, but Indians assured me that fly- 
squirrels, which are presumably canesce? inhabit Moose Mountain, Saskatchewan. 





yn (1909, p. 438) records specimens under sabrinus from Winnipeg, Morden and Carberry 





which are now clearly referable to the present form. The latter is listed by Criddle for the 
Aweme locality, where it is tolerably commor On January 22. 1944. I collected two speci- 
mer f canescens in heavy n 1 woods near Poplar Point Lake, three miles south of Lake 





finnipeg; these are: co’, 292—128—40, weigh 


156.6 grams, and 9? , 302—130—40.5, weight 





4 


grams 
Thomomys talpoides rufescens (Wied Dakota Pocket Gopher.—Practically the whole 
of extreme southern Manitoba comes within the range of thisanimal. It isapparently absent 


from the Canadian Zone territory in the far eastern portion, and occurs only rarely on the 





extensive open lowlands between the latter and Red River. In the same type of country 
west of the river it is locally common, especially in the south, but there are hundreds of 
square miles in which it does not occur. The animal is widely distributed over the second 
prairie steppe west to about Glen Ewen, Saskatchewan, and it also sparingly inhabits Turtle 


Mountain. Measurements of 14 specimens from La Broquerie ; Rineland ; Mowbray ; Louise, 
Dou us and Oal lakes; and Turtle Mout tain, Manitoba, and Glen Ewen, Saskatchewan, 





average 221.2—65.4—30.4; extremes, 182—51—28 and 242—70—32. Five of these specimens 
which were weighed averaged 140.3 gran th extremes of 117 and 153.7 grams 


Thomomys talpoides bullatus Bailey. Sagebrush Pocket Gopher.—One of the rarest of 





{ mals inhabiting the Missouri watershed in southwestern Saskatchewan. I have 
neve letected the presence of these animals in extreme southeastern Alberta. In Sas- 
katchewan I have records of their occurrence only at Dollard, Ravenscrag and Eastend. In 
late August, 1927, I collected four females in the latter locality with the following measure- 
nents : 195—55—27 ; 180—54—27 ; 200—65—30 ; and 205—62—29 There are 12 specimens in 


the National Museum of Canada, from the Cypress Hills, which have been referred to the 


present subspecies 
To the northward, bullatus evidently intergrades with 7’. t. andersoni and theoretically, 
at least. with 7’. t. rufesce to the east, but a wide territorial hiatus apparently exists be- 


tween Dollard and Glen Ewe, Saskatchewan, where I have never succeeded in finding any 
signs of these animals 

Thomomys talpoides andersoni Goldman. Anderson Pocket Gopher.—The type locality 
of this subspecies is located at Medicine Hat, Alberta (see Goldman, 1939 I have never 


succeeded in finding any gophers in the far southern part of this province, but in 1927, a 
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rancher at Milk River assured me that he had seen pocket gopher mounds near Ash’s Ford, 
west of Writingonstone. The animals involved were locally called moles. R.M. Anderson 
informs me that the National Museum, Ottawa, has two specimens of andersoni from the 
Milk River Ranch in Sec. 30, T. 2, Range 9, west of the 4th meridian; these were taken by 


Dr. L. 8S. Russell in September, 1934. This point of c: 








the record of occurrence was secured in 1927, as mentioned above 





Geomys bursarius (Shaw Mississippi Valley Pocket Gopher.—This species was defi- 





nitely added to the Manitoba list when specimens were collected on May 15, 194: 


north of the bor 





er, 11.5 miles eastwardly from Emerson (Soper, 1944a, pp. 71 


1 
ings assumed to belong 





ng to bursarius were seen from a point near Emerson, east for about 20 
miles, or to within 11 miles of the Roseau River; the width of this area of occupation appears 
to be no more than three or four miles—the only place in which the species is known to occur 


1 


t was thought that bursarius also inhabited the 


in Canada. In view of the above occurrence 


similar type of lowlands west of Red River, but trapping at several points yielded only 7. t 
rufescens. Measurements of 10 adults, both sexes, average 272.7—83.6—35.2; extremes, 
241—72—33.5 and 298—86—36.5; averaze weizht, 253.3 grams, with extremes of 220 and 343 


grams 
Perognathus fasciatus fasciatus Wied. Maximilian Pocket Mouse—Known t 


locally in the southwestern portion of Manitoba where four specimens were taken at Aweme 


and the junction of Antler and Souris rivers; these measured: 9 , 143—67—18; 9 , 125—5i 


16.5; 9, 135—64—17; and co’, 128—63—16.3. The last specimen wei 








: ghed 9.9 grams. The 
National Museum, Ottawa, has two specimens collected by H. M. Laing at Oak Lake, Mani- 
toba, August 9, 1921. The species is assumed to range along the southern border of south- 


eastern Saskatchewan west to the Missouri Coteau, since Bailey (1926, p. 119) records it in 














North Dakota as far northwest as Crosby. However, it must be extremely scarce in the 
adjacent Saskatchewan territory, as extensive collecting there has failed to take a single 
specimen 
Dipodomys ordii terrosus Hoffmeister. Montana Kangaroo Rat.—Of rare and spor 

occurrence in southwestern Saskatchewar 1 southeastern Alberta. This co 
supported bv the l t tl ter trapping op I l l thou nds « t I 
this regi yt single e D } bec re ) t or ha inv | row 
seen attridu I t t ) | 0 I y ( ) l ro I I 
Anderson (me D 1937 Oo 8a [| ‘ ( N 
the fir rom near M ine Hat, A S 5 

1933 ; t third r To 1934 

r canadensis canadensis Kul ( 

ynd prair teppes f1 { l I Cree] : 

ti [est n ¢ S ‘ | ) I 
mor | ‘th ¢ 
of ti id i ( ( 
r M | " ( 


beay rs were found east oi tl iast point on ti vi1ssouri 





Creek, Saskatchewan, on August 13, 1927, measured, 1040—340—1 


Three immature males collected at Rocky Creek on September 





weighed as follows : 730—265—135, wt. 13 lbs. ; 735—260—140, wt. 
wt. 13.5 lbs. 
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Onychomys leucogaster leucogaster (Wied). Maximilian Grasshopper Mouse.—Os- 
tensibly occurs in southern Manitoba from near Red River to the southwestern part of the 
province, exclusive of Turtle Mountain and perhaps the greater proportion of Pembina Hills. 
For the most part, the animals must be extremely scarce because, despite intensive collecting 
at numerous points within this territory, I have never succeeded in taking a single specimen. 
Inclusion of the Manitoba lowlands west of Red River, in the above postulated range, is 
based on the fact that Bailey (1926, p. 82) mentions that a specimen was taken at Pembina, 
which is close to the Canadian boundary. Seton (1909, p. 485) also states that ‘“Dr. Coues 
found it in the Red River Valley along the 49th parallel. Vernon Bailey reported it at 
Bottineau [North Dakota] on the west slope of Turtle Mountain’’. Criddle (1929, p. 158) 
has collected specimens at Aweme, Manitoba, and the National Museum, Ottawa, has one 
from Oak Lake, Manitoba, taken by H. M. Laing on July 16, 1921. 

Onychomys leucogaster missouriensis (Aud. & Bach.). Audubon Grasshopper Mouse.— 
This form is distributed on the western portion of the second prairie steppe of southeastern 
Saskatchewan and on the high plains to the west. In consideration of the rarity with which 
specimens are taken, the animals may be regarded as thinly dispersed and perhaps of highly 
localized occurrence. I have collected specimens at only two points in Saskatchewan— 
near Kendall, and in the Frenchman Valley about eight miles southeast of Val Marie. These 
are all females and measure 118—31—21; 117—32—20.5; and 132—33—20, respectively. 
Banfield (1941, p. 121) collected one specimen at Cypress Hills, Saskatchewan. R. M. 
Anderson informs me that the National Museum of Canada has specimens from the region as 
follows : Saskatchewan.—three taken by Wm. Spreadborough at Indian Head, May, 1892, and 
one at The Holes, June 21, 1895; two from South Arm, Last Mountain Lake, by C. H. Young, 
July-August, 1920. Alberta.—two from Little Sandhill Creek, Red Deer River, by Joseph 
Skillen, July, 1919. 

Peromyscus maniculatus maniculatus Wagner. Hudsonian White-footed Mouse.— 
The range of this subspecies, in the territory concerned, is restricted to the Canadian Zone of 
eastern Manitoba. Material has been collected in the Whiteshell and Sandilands Forest 
teserves; at Lake Jessie and Pine Falls, Winnipeg River; Cedar and Whitemouth lakes; 
and Marchand. Measurements of 19 specimens average 182.9—88.4—20.5; extremes, 163— 
83—20 and 195—100—22; average weight of seven examples, 23.5 grams, with extremes of 
16.2—28.1 grams 

Peromyscus maniculatus bairdii (Hoy & Kennicott). Baird White-footed Mouse.— 
Found in southern Manitoba from Red River over a broad belt of parkland-prairie country 
to eastern Saskatchewan, including Turtle Mountain. On the east it meets the range of 
maniculatus, and on the west, osgoodit. Intergradation with the latter can be clearly traced 
all the way from Oak and Pelican Lakes, in Manitoba, to McDonald Lake near Estevan, 
Saskatchewan. Absolutely typical, dusky examples (sometimes occurring among osgoodit 
intergrades) are not found much farther west than longitude 100‘ 

Typical or only slightly subtypical examples have been collected in the Red River Valley ; 
at Winnipeg; south end Lake Manitoba; Stony Mountain; Mowbray; Spruce Woods Forest 
teserve ; Aweme; Rock, Louise, Pelican and Oak lakes; Turtle Mountain; and the junction 
of Antler and Souris rivers. Some specimens even west of here are strongly suggestive of 
the present form; consequently, geographical and individual variation creates a puzzling 
situation over a longitudinal distance of fully 150 miles where it is often difficult, or impossi- 
ble, to assign certain specimens to either the present form, or osgoodit. Measurements of 27 
adults and subadults from the above mentioned localities average 155.6—63.1—19.2; ex- 
tremes, 148, 60, 18—167, 70, 20. Weights of 19 specimens average 23.7 (19.1—27.2) grams. 
Two females taken at Louise Lake, Manitoba, on June 16, 1937, contained 6 and 7 embryos, 
respectively, having a mean length of about 8 mm 

Peromyscus maniculatus osgoodii Mearns. Osgood White-footed Mouse.—This pale- 
colored subspecies is an animal of the dry, southern plains; it ranges more or less abundantly 
in typical form on the third prairie steppe through a distance of about 450 miles from the foot- 
hills of the Rockies to the eastern limits of the Missouri Coteau. East of this point, on the 
second prairie steppe, an almost insensible intergradation takes place with the darker eastern 
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form bairdii. In fact, an occasional individual exhibits the first subtle approach to the latter 
form even as far west as Big Muddy Lake. However, it appears advisable to assign speci- 
mens to osgoodii as far east as about Glen Ewen. Beyond this, recognizable intergrades 

j 


occur well into Manitoba (Oak and Pelican lakes), but bairdii characters are increasingly 


dominant east of longitude 102°W. In this connection see remarks under the preceding form 

Material that has been definitely assigned to osgoodii was collected in the following 
itude 111° 30’ W.; Nemiskam Na- 
Butte, Cypress Hills; and Lodge Creek, Alberta 3attle and Middle 


localities: Milk River from southeast of Cardston to long 
tional Park; Eagle 

creeks; Cypress Lake; Eastend; Val Marie, and along Frenchman River to the International 
soundary ; Fife Lake ; Rocky Creek ; Big Muddy Coulee and Lake ; McDonald Lake ; Estevan; 
and Glen Ewen 





, Saskatchewan setween 1927 and 1942, 168 specimens were preserved from 
the above points. Of these, 148 have been selected 


as representing adults, the minimum 
*t at 140 mm; measurements of these average 154.9—63.3—19.7; 


length being arbitrarily s 
extremes, 140—54—19 and 175—73—20.4. Average weight of 20 adults, 22.3 grams; extremes, 
18.5 and 26.8 grams. 

Peromyscus leucopus aridulus Osgood Jadlands White-footed Mouse.—Chiefly an 
Upper Sonoran Zone form that is undoubtedly confined, in western Canada, to the high plains 
and badlands of the Missouri watershed. It appears to be comparatively rare because 
thousands of trap-nights produced only a few examples. In relation to P. m. osgoodii, on 
the basis of collected specimens, the ratio is approximately as 1 to 12. Prolonged trapping 
at many points well within its indicated range has failed to secure any aridulus whatever 
Collectively, I have taken 18 specimens in the following localities: Milk River, southeast of 
Cardston and north of Sweet Grass Hills; Eagle Butte: and Lodge Creek, Alberta. Ea 

tocky Creek; and Big Muddy Lake, Saskatchew: 
70.9—20.6, with extremes of 155—62—20 and 187—85—21 


Neotoma cinerea cinerea (Ord). Gray Bushy-tailed Wood Rat 





end; 


in. Measurements of these average 169.1 








Not personally seen or 
collected in the region under discussion, but signs of it were observed in crevices of sandstone 
exposures along Milk River north of Sweet Grass Hills. Harry A’Dett, a rancher in this 
locality, informed me that wood rats inhabit the sandstone outcrops along the partially 
wooded coulee of Police Creek and Henry Webster also stated that he had killed these ani- 
mals at his ranch on Deer Creek 

Synaptomys borealis smithi Anderson and Rand. Smith Lemming Mouse.—Occurs 
sparingly in the Canadian Zone of eastern Manitoba. In 1929, Stuart Criddle collected sev- 
eral examples of this new subspecies (see Anderson and Rand, 1943a) near the Dawson Cabin, 
] 


northern part o Sandilands Forest Reserve, and Green (1930) took specimens near Pine 


i 
Falls, Winnipeg River, which may now be regarded as unquestionably referable to the present 
form 
Synaptomys cooperi cooperi Baird. Cooper Lemming Mouse.—This species ranges west- 
ward from Ontario as far, at least, as Sandilands Forest Reserve and Pine Falls, Winnipeg 
1s 








tiver, Manitoba. It has been taken at these two points by Criddle and Green, respectiv 





see references under preceding species 


Clethrionomys gapperi ssp. Red-backed Vol Voles of this genus from the Canadian 


Zone of eastern Manitoba have not, as yet, been satisfactorily determined, but they appear 
to approach closely C. g. hudsonius Anderson. They are locally abundant. I have collected 
exampl sat Whitemouth Lake - Sandilands and Whiteshell Forest Reserves; Lake Jessie and 
Pine Falls, Winnipeg River; and Cedar Lak« Measurements of 18 specimens from these 
points average 125.1—35.2—18.6; extremes, 120—35—19 and 158 16-—20 

Clethrionomys gapperi loringi (Bailey Loring Red ked Vole.—A subspecies of the 





irst and second prairie 


Transition Zone which is commonly distributed in wooded areas of the 
steppes from about Red River Valley to Glen Ewen, and perhaps Estevan, Saskatchewan 
It is also numerous on Turtle Mountain. The animals were detected nowhere on the plains 
of the Missouri watershed except at Eastend and along the upper waters of Battle Creek, 


f t 


Saskatchewan, and near Eagle Butte, Cypress Hills, Alberta. They are fairly abundant 
over the wooded and brushy parts of the latter plateau, and under shrubbery in many draws 
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thward into the s plains. Over the above territory, asa whole, 
87 I I le edi | I 5 30 mm, or more, in length, 
} lowil iverage measurements 139. .3—36.5 18.5; xtremes, 130—32 17.5 and 
164—45—20; 18 had a mean weight of 24.4 (20.9—28.5) grams A female collected at Rock 
I Manitol on May 14, 1942, and weighing 24.9 grams, contained 6 embryos averaging 
F | 


2 
= 


icrotus pennsylvanicus insperatus Alle: Badland Meadow Vole——This form is 





restricted in Canada to the semi-arid plains of the third prairie steppe in. southeastern 
Albert nd southwestern Saskatchewar At many, if not most, p« in this territory, it 
intergra with M. p. drummondii; speci have been taken even as far south as the Inter- 
national Boundary which cannot, with certainty, be referred to one form or the other. How- 


ver, over most of the treeless plains region drained by Milk River and its tributaries, the 





specimens are obviousl} to peratu I les determined as be 
longing to this subspecies have beer llected along Milk River and at Nemiskam National 


Battle creeks, Cypress 


I Frenchman R Val Marie and International Boundary), Fife Lake and Rocky 











At many points the animals we I P ent, but in a few localities they were found 
i parat i.bundar Measurements o s imens from the above localities average 
57 12.2—20.1; extrerne 130—36—19 and 174—49—21 Weights of 9 examples average 
9.4 (28. 8—53.1) grar Two il ( bearing 6 embryos, were taken at Battle Creek 
‘ Sup e,S tel I n June 21, 1942 rhed 44 g witl yryos 16 mm 
il I 1 é er 45.5 g s 7 g For further information 

Microtus pennsylvanicus drummondlii (A & Bacl Drummond Meadow Vole 
Mor l nly distributed throughout the wl f the geographical area under re- 

I ging altitudinally fro out 700 feet the east to over 4.000 feet in the west. 

Diversity of habitat is also remar le, rangir rom the heavy coniferous woods of the 
Canadian Zone to the shortgrass-sagebrush plains of the Upper Sonoran Zone All specimens 
t f the Missouri Coteau | | I r ii, although material may 
yet be llected along the southern border of Manitoba, east of Red River, that will prove 
t = to M pennsyl ™ resent, for 

On the Missouri drainage of the third prairie steppe, drummondit is subtypical and nearly 
é vhere ¢ i re or rgr t On the whole, characters 
‘ latter form are dominant from the area south of Wood Mountain, Saskatchewan, west 
to M River, Alberta, while intergradation witl mmondii is notably pronounced along 
t S outher s Cypress Hills (Eagle Butte, Lodge Creek and Cypress 
I g e | ’ farther ha southeast Over ost of tl 
geog hic ndividu S ne m] ted that it is iz 
As n some spe ‘ to one m or tl | Fror he ion under disci 
collected ecimens which have been det ine mmo 72 of tl 
leng ‘ 123 ( e been seg! e¢ ul mn ubadults. the erage meas 
urement e 148.5—40.8—19.¢ remes, 131—30—18 and 170—42—20. Average 
weight of 10s ens is 35.5 (26.3—4! g1 The heaviest example here listed, a fe- 


Microtus longicaudus vellerosus A. Aller Northern Long-tailed Vole I have 


tal yniv tr necimens of this v ( t tockvy Mountair the first at Milk River, 
I t ot Swe Grass Hill A 2) 7f 24 the econd at Eagle Butte Alberta r 154— 
43—19 These examples are larger and paler t!} the typical form (see Anderson and Rand, 
19 my91 


Microtus minor (Merrian Little Upland Vole In the boundary zone, this little vole 
is distributed from the Manitoba lowlands, a short distance east of Red River, west to Big 


Lake, Saskatchewan, thus occurring on all three prairie steppes. While its distribu 
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tion appears to be somewhat spotty, it is locally abundant on parts of the first two steppes as 


far west, at least, as the Estevan district It is very scarce at Big Muddy Lake—the western 


limit of its range r the International Boundary as presently known. Within the territory 
as her cumscrihs I have collect imer i i 

Louis A we ‘ id for} of e Antler and Souris rivers. Mar 

McDonald 1 Big Mud lal Saskatchewar Measur I 

localities average 129.1—31.4—16.1; extrem 110-—22—15 

weight of 9 examples was 23.7 (20.4—30.3) grams. Three ju 

Manitoba, on May 16, 1943, weighed 8.1, 8.3, and 9.2 grams, res 





Lemniscus curtatus pallidus (Merrian 





pale and highly distinctive vole is confined in the arid lands of the third prairie 
steppe lying on the Missouri drainag: It was formerly regarded as rare, but since I secured 
the first Canadian specimens taken by trapping, in early August 1927, the anima 





found in numerous localities from southeastern Alberta to Big Muddy Lake, Sa 
(Soper, 1931 They usually occur in colonies of varying size (almost invariably in association 
with clumps of sagebrush) and sometimes in marked abundance 

Material has been collected at the following points: Lodge Creek, Alberta. Middle and 
»; Eastend; Frenchman River (6 and 11 miles N.W. of Val Marie, 
Prairie-dog Buttes, and International Boundary); Rocky Creek; Fife Lake; Big Mudd; 
Coulee (10 miles S.E. of Willowbunch Lake) ; and Big Muddy Lake, Saskatchewan. A total 





Battle creeks; Cypress La 





of 65 specimens was preserved; 50 of these exceeding 100 mm. in length have the following 
average measurements 121.6—19.5—17.5; extremes, 103—17—17 and 135—27—19.5 
Weights of 10 individuals in this category averaged 33.4 (21.6—49.1) grams A female, weigh 
ing 49.1 grams, collected near Val Marie on June 14, 1942, contained 8 embryos averaging 18 


mm in length; another taken near Supreme on June 19 and weighing 48.5 grams carried 6 


embryos with a mean length of 22 mm. Measurements of 5 immatures secured in the same 


place, on June 19 and 20, averaged 95.2—17.6—16.3, with a mean weight of 13.7 grams 
Ondatra zibethica ssp. (Linnaeus Muskrat.—The form inhabiting the lakes and 


streams of the coniferous forest belt in southeastern Manitoba is not known, as no specimens 


are availabl It is thought, however, to possess chiefly the characteristics of O. z. alb 
perhaps showing intergradation with zibethica in the extreme southeast corner. Living 


examples which I have seen in the above territory are definitely darker than cinnamomina 


of the prairies and plains farther west 

Ondatra zibethica cinnamomina 
north of the Internationa 
Alberta. In addition to tl 


tains and Cypress Hills; al 


Great Plains Muskrat.—Ranges well 
west to southern 
it also occurs on Turtle and Wood moun 
this form that occupies Moose Mountair 





The animals are well distributed over the territory at large, often occurring commonly in 
strean 3, lakes and sloughs « ven on the high, arid plains of the Mi sourl watershed mepeci 
mens referred to cinnamomina have been collected at Lodge Creek, Alberta; Battle Creek, 
Eastend, Val Marie, Rocky Creek, Fife Lake, and Glen Ewen, Saskatchewan; and Antler and 


Souris rivers, Turtle Mountain, Pelican Lake and Treesbank, Manitoba. Measurements of 














28 specimens from the above localities average 522.3—224.6—74.6; extremes, 460—215—70 
and 595—270—76. Weight, 1.8 (1}—23) lbs. An immature taken at Lodge Cree Alberta 
on August 1, 1927, measured 210—175—45 

Zapus hudsonius hudsonius (Z rman Hud B Jumping Mouse [1 s 
the Canadian Zone of eastern Manito M ire t Ss I rom Whit ‘ ] 
Sandilands Forest Reserves average 213.9—131.1—30.6; extremes, 205—121—30 and 218 
138—3 Average weigh f four example 18.4 (16.9—21.3) gran Intergradation with 
Z. h. campestris apparently occurs in the belt of open, or semiwooded, territory between 


the coniferous forests of the east and the Red River 
Zapus hudsonius campestris Preble Prairie Jumping Mouse.—This campestrian form 
is distributed on the first and second prairie steppes from about the Red River Valley of 


Manitoba west to southeastern Saskatchewan and points to the north and northwest. It is 
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locally common. In the territory under r v, specimens have been taken near the south 
end of Lake Winnipeg, at Mowbray, Roc! Pelican lakes, Spruce Woods Forest Reserve, 
O Lal and the junct Ant! ’ Souris rive! Measurements of 13 specimens 
293.1 33 .9—29.7; extremes, 21 23—28 ar 33—140—31.5 Average weight of 
6 ¢ ples, 19.1 (17.4—20.2) grams 
Zapus princeps minor Preble. Saskatchewan Jumping Mouse Along the International 
Boundary I have collected this species only on the third prairie step; yf southwestern 
S é n and southeastern Alberta wher s apparently uncommo! That it occurs 
on the second prairie steppe to the east, how rely, is evident from the fact that Criddle 
929. p. 159) 1 rds it at Aweme, Manitoba. Set 1909) does not list it for Manitoba, 
nor does Baile, 1926) do so for North Dakot Measi ents of 9 specimens from Big 
Mi Coulee. Rocky Cre Cypress Lake nd Battle ¢ ek, Saskatchewa and Lodge 
Cr Alberta, average 219.6—130.7—30.1; extremes, 205—124—28 and 233—140—31.5. 
Two examples taken at Cypress Lake on June 24-25, 1942 ighed 21.1 and 23.1 grams, 
respectively 
Napeozapus insignis frutectanus Jackson. Jackson Jumping Mouse.—Two specimens of 


eo 








his rare mammal have been taken by the writer in the Canadian Zone of eastern Manitoba— 
the first and only records for the province. The first was collected near Caddy Lake, White- 
shell Forest Reserve, on May 24, 1935 241—151—31.5) ; the second, near Cedar Lake on 
May 8, 1937 (oc, 243—146—32 For further details see Soper (1937 and 1938 


la I 


} 


one 


Erethizon dorsatum dorsatum (Linnaeus 
Mar itot 
Wo 


it is 


21 west to Red River Valley and on the s 


ls Forest Reserve and points beyond tl 


Exe eptl 
be 


esel 


loc ally well re presented, the specie sa 


1 in Sandilands F* 


Erethizon dorsatum epixanthum Brandt. Cal 


ppears to 


ture female was collecte rest ve 


ifornia 


and plains of the boundary territory from. southwest 
It is comparatively rare on the second prairie steppe w 


ocalities on the high plains west of the 


as along Milk River. | 


Saskatchewan, h: 


uncommon in some 
inhabit brushy and timbered are 
Alb« rta, and Rocky Cres k, 


*orcupine 
prairie step 
n tne 


very rare. 


rn Manitoba t 
st to the Missouri Coteau, 


Occurs in southeastern 
pe northwest to Spruce 
, where 
On May 12, 1937, an imma- 
190 


coniferous belt of the east 





whi 


2 


h measured 625 93. 


Porcupine.—Found on the prairies 


southern Alberta. 


but not 
re to the Rocky Mountains 


Many 


our adults collected at Lodge Creek, 


the following measurements and weights: 


790—220—120, wt. 25 lbs.; 9 , 765—205—100, wt. 23 lbs ”, 680—200—105, wt. 17 lbs.; 

ar , 690—230—95, wt. 16 lbs. A juvenile female taken at Lodge Creek on August 2, 1927, 

measured 530—140—80, and weighed 8 lbs. For additional data see Anderson and Rand 
1943b 

Lepus americanus americanus Erxleber American Varying Hare.—Occurs in southern 

Manitoba chiefly north of the range of L. a. phaeonotus and westward locally to Cypress Hills. 














as 1 detected in the brushy and timbered portions of Milk River Valley in south- 
ern Alberta This is the form occurring on Turtle Mountain, Manitoba, and Moose and Wood 

intains, Saskatchewar Measurements of 8 specimens from Turtle Mountain, Manitoba, 
and Val Marie and Battle Creek, Saskatchewan (near southern flank of Cypress Hills) 
average 409.9—35.2—118.8; extremes, 340—21—100 a1 180—27—130. Weight, 2.6 (14 
34) Ib 

Lepus americanus phaeonotus Alle Minnesota Varying Hare.—With the exception of 
Turtle Mountain, this subspecies is distributed in varying numbers over the whole of extreme 
southern Manitoba from the southeast corner, northwest to about the southern ends of lakes 
Winnipeg | Manitoba, and southwest to the Antler and Souris rivers w f Turtle Moun- 
ta It also o in adjacent southeastern Saskatchewar [ have collected specimens 
at Marchar Rock Lake, and the junction of Antler and Souris rivers, Manitoba, and Glen 
Ewen, Saskatchewan. Measurements of 7 specimens from these localities average 429.3— 
32.2—117.8; extremes, 370—25—105 ar 163—48 Average weight of 5 specimens, 2.9 
(2—4) Ibs. A female collected at the junction of Antler and Souris rivers, Manitoba, on 


, contained 7 


Lepus townsendii campanius Hollister 


May 18, 1942, weighing 33 lbs embryos with 


White-tailed Jack Rabbit 


an average length of 22 mm 
With the exception 
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of ext eastern Manitoba, which lies withi 
over n y the whole of the territory under 
extremely s ist of Red River, having be 
few t far east as Pine Ridge, St. Ann 

particular! ! rous « r the re ler of t 
of tl 1 stepp but gradually be 7 

Manitoba. The center of abundance is reacl 














Saskatchew ; and Lodge Creek, Alberta, av 
and 620—70—150. Weight, 63 (5}—8) lb 

Sylvilagus floridanus similis Nelson. Nebraska Cottontail is is a con ively 
recent newcomer to Manitoba, having apparently entered the province about 1912. Seton 
(1909) does not mention it in his work on the mammals of Manitoba. Criddle (1929, p. 159) 
first heard of the animal in the Aweme district when one was caught three miles north of 
Treesbank on February 11,1914. It now occurs in the Red River Valley north to Winnipeg 
and locally westward to the Souris River in the southwestern corner of the province. Re 
ports have repeatedly reached me that cottontails are now quite common along the eastern 


flank of Pembina Hills and in brushy draws in the Morden and Carman localities. J. W 


Vickers informed me in 





ember, 1943, that an occasional individual is seen at Max Lake, 





Turtle Mountair A m at I collected near Winnipeg on November 24, 1943, measured 
425—46—9S and weighed 2} lbs. Also see Anderson (1940 


Sylvilagus nuttallii grangeri (Allen Black Hills Cottontai So far as known : 





ent, this species occurs in Canada only on the third prairie steppe from about 
Lake, Saskatchewan, west to southern Alberta. In some situations it is common, 


lncalities were carefully investigated where it was either very scarce or apparently absent 





The animals appear to favor brushy coulees and tributary ravines in association w 
Nemiskam National Park, and 
tiver, north of Sweet Grass Hills, Alberta; and Eastend, Val Marie, Frenchman River at 
the International Boundary, Rock 





slopes and badland Specimens were collected 





y Creek, and Big Muddy Lake, Saskatchewan. Measure 


11 adult and subadult examples from these points average 378.4—40.1—92.9; ex- 





ments « ¢ 
tremes, 310—32—S1 and 429—6‘ 100; five of these averaged 2.6 (14—34) lbs. in weight. 


The following juveniles were also collected : Milk River, July 19, 1927, 225—25—52; Eastend, 





August 21, 1927, 235—28—55; and Nemiskam National Park, June 25, 1941, 235—36—57 


f 9 ounces Additional 


and 238—37—58, respectively; each of the last two had a weight 


points of ascertained occurrence are: Battle Cre: south of Supren and Middle Creek 





North For reeks, and St. Mary River (east of Cardston), Alberta 
Cervus canadensis manitobensis Millais. Manitoba Wapiti.—In the early days this 


(at Govenlock and immediately south of Cypress Hills), Saskatchewan; and at Lodge and 





species ranged widely over the southern parts of the Prairie Provinces from at least Red 
tiver, Manitoba, to Cypress Hills, Alberta In Manitoba it was more or less abundant in 


the Pembina Hills, west to Turtle Mountain and northward to the Carberry-Brandon distri 





and Riding and Duck mountains. It is still numerous on Riding Mountain, but has long 


since been exterminated in the region to the southward, except for occasional strays from 
the nort} Stuart Criddle has informed me that two were seen in Spruce Woods Forest 


Reserve in 1940 


A few still inhabit Moose Mountain, Saskatchewar 





antlers at Rocky Creek, south of Wood Mountain, ar erly 
roamed in some numbers throughout that area During f 
of Rave rag, stated that the species was once fairly « last 


individual he had heard of in this region was shot along Little Frenchman Creek about 18 
years betlore 

Odocoileus virginianus borealis Miller. Northern White-tailed Deer.—It is assumed 
to be this form that occurs in the Canadian Zone forest of southeastern Manitoba. ‘The 


animals are at least locally common in this territory east to Sandilands Forest Reserve and 
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north to Whiteshell Forest Reserve. Numerous examples have been personally observed 
in these areas. Their range westward is probably as far as the edge of the timber at the open 
plain east of Red River. 

Odocoileus virginianus dacotensis Goldman and Kellogg. Dakota White-tailed Deer.— 
During the summer of 1927, while working eastward from the Rocky Mountains, nothing 
definite was learned regarding the occurrence of this deer until the western end of Cypress 
Hills was reached. Here Howard Taylor assured me that both mule and white-tailed deer 
inhabited that district. None of the latter was personally noted there, but they were found 


relatively common along the wooded parts of upper Battle Creek, Saskatchewan, northward 





to the vicinity of old Fort Walsh. In some areas they were sufficiently numerous to cause 
marked damage to alfalfa crops. At Eastend, Laurence Potter stated that the ‘‘white-tail’”’ 
was not uncommon along parts of the upper reaches of Frenchman River and tributary creeks 
originating in Cypress Hills. In m: 


ny parts of the territory to the east, including Wood 
Mountain, the animals are common to abundant; the Oak Lake district; Turtle Mountain; 
the wilder portions of the Pembina and Tiger hills; Spruce Woods Forest Reserve and some 
of the adjoining country ; and points to the east within a few miles of Winnipeg. According 
to Seton (1909, p. 74) the ‘‘white-tail’’ first spread to Manitoba about 1880. Since then it 
has steadily increased in numbers despite a late fall shooting season which has been in effect 
for a considerable period of time 

Odocoileus hemionus hemionus (Rafinesque Mule Deer.—Formerly occupied the 
entire region under review from the Rocky Mountains to about the Red River Valley of 
Manitoba. During the early days of settlement in the West, it was common along Milk 
iver and adjoining areas to and including the whole of Cypress Hills territory, but is now 
greatly reduced in numbers. Additional southern localities in which the species has been 
e, points along Frenchman River from northwest of Val 
Marie to the International Boundary, Rocky Creek, Wood Mountain, Big Muddy Coulee 





personally observed are Cypress Lal 


and Lake, and Moose Mountain, Saskatchewan, and Rock Lake, Manitoba. A few are 
reported as still occupying Turtle Mountain, and Criddle (1929, p. 159) states that whereas 


ils up to about 1914 frequented the whole of the sand dune country, which is now 





the ani 
largely embraced by Spruce Woods Forest Reserve, by 1929 they had become very rare. 


A similar development has taken place over wide areas of southern Manitoba; apparently 





this has been caused chiefly by greatly increased settlement of the country and the inability 
of the mule deer to adjust itself successfully to these conditions. On the other hand, the 
“white-tail’’ has usurped its range in steadily augmented abundance 

Alces americana americana (Clinton American Moos« In primitive times the moose 
was widely distributed in the southern extremity of Manitoba, but it is now confined to the 
coniferous forest along the Ontario border, and Spruce Woods Forest Reserve. Only a rem- 
na 


nt of the former population remains in the latter area, but it is common to abundant in 





various parts of the eastern wilderness. This is particularly true of favorable ‘‘pockets’’ 
east and northeast of Whitemouth Lake and in Whiteshell Forest Reserve. In the early days 
the species is said to have inhabited Pembina and Tiger hills and Turtle Mountain; in these 
parts it was perhaps extirpated as long ago as 1890, or 1900, except for rare stragglers from 
points farther north A few still oceur on Moose Mountain, Saskatchewan. 

Rangifer caribou sylvestris (Richardson). Richardson Woodland Caribou.—Moderate 
numbers still roam the Canadian Zone fastnesses of southeastern Manitoba. They are com- 
moner in winter than in summer, indicating a north-south movement to and from more 

' 
In 


heavily populated tracts farther north 1 early winter, small bands have frequently been 
reported in the northern part of Whiteshell Forest Reserve and areas east of Lac du Bonnet. 


According to informati 


the Whiteshell district, but a few wanderers are doubtless of more or less regular occurrence. 





available at present, the species is seldom detected southward from 


During the winter of 1936-37, a number are known to have frequented the east-central part 
of Sandilands Forest Reserve. 

Antilocapra americana americana (Ord). Prong-horned Antelope.—In the early days 
these animals ranged from about Pembina Hills, Manitoba, west to the foothills of the 
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Rockies. In the more eastern areas they were scarce as compared with their abundance on 
the Great Plains from southwestern Manitoba to southern Alberta. The species has long 
since completely disappeared from the first and second prairie steppes and is now found along 
the International Boundary only in southwestern Saskatchewan and southern Alberta 
In the latter region a few occur on the Milk River plains, but the center of abundance lies 
chiefly in a strip of country extending from Nemiskam National Park via Pakowki Lake and 
Manyberries to North Fork and Lodge creeks. 

In the adjoining parts of Saskatchewan the animals are common in the Middle Creek terri- 
tory south to Govenlock and Lodge Creek, and along Battle Creek south of Supreme. Small 
numbers still exist in the unspoiled lands along Frenchman River from points northwest of 
Val Marie to the International Boundary and east to the badlands along Rocky and Morgan 
creeks southwest of Lonesome Butte. I have no recent records of the species’ occurrence 
east of that locality. Two males collected at Lodge Creek, Alberta, on Auugst 3rd, 1927, 
measured 1480—405—110, and 1380—425—80, respectively. 

Bison bison bison (Linnaeus). Plains Bison.—Immense herds of these animals formerly 
occupied the whole of the Great Plains region under review from Red River Valley of Mani- 
toba to the Rocky Mountains. About 1820 the last of the herds were seen on the Red River 
plains and they had practically disappeared from southwestern Manitoba by 1867. By 
approximately 1883 the species in a wild state had become totally exterminated on the plains 
to the west. The only surviving examples of this form today are to be found in captivity in 
national and city parks and zoological gardens 
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THE CARNIVORES OF THE SAN ANDRES MOUNTAINS, 
NEW MEXICO 


3y Arntuur F’. HALLORAN 


During the period April 14, 1941, to October 26, 1944, opportunities were pre- 
sented to the writer as refuge manager of the San Andres National Wildlife 
tefuge to procure data on the Recent carnivores known to occur in the San Andres 
Mountains of south-central New Mexico. This federal refuge was created in 
1941 to protect the Mexican bighorns indigenous to the range (Halloran, 1944), 
Part of the management work involved a study of the larger carnivores, which 
included the trapping of predatory mammals on parts of the area. Although 
Benson (1933) and others have reported in detail regarding the mammals of the 
adjacent White Sands area, their emphasis was on rodents. The presence of the 
Jornada Experimental Range, established in 1913 in the southern part of the 
mountains, has lightened the utilization of the forage by domestic stock, with 
the result that, in part of the range at least, a high percentage of the original 
flora and fauna remains. This is in sharp contrast to many other semi-desert 
ranges of New Mexico where close utilization of the available forage by domestic 
stock has, in many cases, radically changed the composition of the fauna and 
flora. 


LOCATION 


The San Andres Mountains, approximately 75 miles long, are one of the several 
north and south lying semi-desert ranges in south-central New Mexico. This 
narrow range, in parts less than 6 miles wide, extends from San Augustine Pass 
northeast of the town of Las Cruces in Dona Ana County to Mockingbird Gap 
in Socorro County. The range lying to the south of the San Andres is known 
as the Organ Mountains and that to the north, the Oscuro Range. The San 
Andres Mountains separate the Tularosa Basin, which contains the White Sands 
area, from the plain of the Jornada del Muerto, which is bounded on the west 
by the Rio Grande. The San Andres Refuge includes over 21 miles of the 
southern part of the San Andres Range. 


DESCRIPTION OF THE AREA 


Meinzer and Hare (1915), Darton (1928), Little and Campbell (1943), and 


others have well described this range. The following geological description is 
briefed from their work. The range presents to the west a long slope of upper 
Paleozoic (Pennsylvanian) limestone with some sandstone and shale that were 
uplifted at the close of the Tertiary. On the east, the range rises precipito isly 
from the Tularosa Basin, exhibiting a slope of granite and schist surmounted by 
cliffs of limestone and being, structurally, a westward dipping monocline. The 
plain of the Jornada del Muerto to the west of the range is an erosion surface 
formed by lateral planation and has no permanent water except man-created 
wells and tanks. 


Available records indicate that the rainfall in the mountains averages approxi- 
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mately 12 inches annually while that on the surrounding plains averages approxi- 
mately 9 inches. The comparatively gentle western slope is dominated in 


large part by mountain mahogany OF rcocarpus bre viflorus). In favored loca- 





tions, particularly on north-facing slopes, are found pifion (Pinus edulis) and 

juniper (Juniperus monosperma and J. pachyphloea). The steep eastern slope, 

rising 2000 to 5000 feet above the plains, harbors a diversity of semi-desert 

vegetation varying in composition wit titude, soil, and degree of 

use by domestic stock. Dominant genera include Pinus, Juniperus, Cercocar- 

pus, Quercus, Yucca, Agave, Nolina, Dasylirion, Fouquieria, Garrya, Bouteloua, 
on the lowe1 slopes, Larrea. 


Bailey (1913), in his frontispiece map, clearly shows the zonation of the San 


Andres Mountains. Flanked on both sides by Lower Sonoran mesas, the range 
tech of Transition Zone 
present on Salinas Peak, which rises “‘according to the Wheeler Survey” (Darton, 


1928, p. 183) to a height of 9,040 feet. 


is for the most part in the Upper Sonoran Zone with a pa 


LIST OF LOCALITIES 
Localities mentioned in the text are listed to avoid duplication and to leave a 


Salinas Peak.—Highest point in the range and located in the northern San 


Hembrillo Canyon.—Lies north of Deadman and Lostman canyons, which 


djoin the refuge on the north ‘ 

San Andres National Wildlife Refuge——Lies astride the range in the southern 
part. Its northern terminus (T 17S N.M.P.M.) is 214 miles from its southern 
terminus (T 20S, N.M.P.M.), which lies approximately 8 miles from the south- 
ern end the range at San Augustine Pass. The refuge is an overlay of the 


D t Four of the Gi ne Servic n the eas 
S An Cany Also know1 Lead Camp Canyon, this arroyo with 


of the refuge 


from just north of San Andres Canyon to well beyond the northeast corner of 


Ropes Springs.—Permanent spring a few hundred yards west of the western 


boundary of the refuge at the foot of the western slope of the San Andres Moun- 
tains at an approximate elevation of 5,500 feet in Section 8, T 19S, R 4E. 

Ash Spring Permanent spring 3 miles south of Ropes Springs in Section 21, 
T 198, R 4] Approaching the San Andres Mountains from the west and 
climbing into the range, one crosses a line of foothills, and looking east from the 
toy these, the main mountain mass is seen ahead. \ north and south trail, 


over which game and predators travel, stretches for many miles along the valleys 
between the foothills and the main mountains. This trail, which we call the 
main San Andres trail, passes Ash Springs. It may be noted here that the valleys 
turn eastward to drain through deep arroyos in the range to the Tularosa Basin. 


These rocky drainages serve as entrances for carnivores from the east. 
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Little Well.—A double well with a windmill in the western foothills in Section 
31, T 198, R 4E. 

St. Nicholas Canyon.—Lies between the western foothills and the main moun- 
tain mass in the southern part of the refuge in T 208, R4E. As the main “runs” 
or predatory mammal trails are in this rather accessible canyon, it is the best 
place in the southern part of the range to study carnivores. 

Bear Canyon Runs east from a low divide through the range at the southern 
end of the refuge in the southern tier of sections in T 20S, R 4E and 5E. The 


arroyo running west from this divide is also known to many as Bear Canyon. 


NUMBERS OF CARNIVORES 


Even though predator control was achieved on parts of the refuge, it was 
difficult to ascertain the numbers of carnivores in a given area as the range of 
the individual mammals involved coincided in no way with the legal boundaries 
of the refuge. Comparative numbers, however, although of small statistical 
value, give an incomplete picture. During the period March 15, 1940, to June 
16, 1944, three men spent part of their time at different periods trapping in the 


central part of the San Andres Refuge. This work was done on horseback or 


afoot and was supplementary to the extensive trapping for coyotes and bobcats 
on the adjoining cattle ranges both east and west of the mountains. The catch 
of the three mountain trappers was in the ratio of 0.77 coyotes to 1.0 bobcat 
In contrast, on the nearby plains, many more coyotes than bobcats were taken. 


During the same period in the mountains one mountain lion to 5.54 bobcats 


was trapped. Although we were specializing on the trapping of lions to protect 
the bighorns from a concentration on a small range, this ratio is of interest when 
it is realized that every lion trap capable of (and did) catch not only bobeats 
b uso coyot In addition we found t! the main lion run in St. Ni las 
Canyor d by pi ll large mammal in the area, including deer 
rabl | carnivo nd coyo 

CKNO I ( 

G etul 10 der tis mad t ( \ \enned i tn ru for 
wih ped mal ( pecime l 1 and who sp iong ¢ he 
saddl nh the writer ( .. B l poral slo ( ie Fi | 
Wild! Seervi nd other local trappers and inche1 contributed val ble 
data Unless otherwis mentioned, all records ar support l by at least one 
specimen. ‘The larger carnivores were identified by Dr. H. H. T. Jackson and 
Majo io A. Goldn an, | ‘ S. Fish and Wildlife Service The small mam nals 


ied by either Dr. Jackson or Dr. William B. Davis, assistant leader 


vere identif 
of the Texas Cooperative Wildlife Research Unit at College Station, Texas. 
The S] ecimens are deposit d in either the Biological S irveys Collection or the 
Texas Cooperative Wildlife Collection. John C. Gatlin and Louis H. Laney of 
the Fish and Wildlife Service in Albuquerque have contributed valuable notes 
on certain species that would not otherwise have been obtained. 
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ACCOUNTS OF SPECIES 
Euarctos americana.—We have not been able to locate any specimens of bears. Local 
ranchers report that a few bears were present in the middle 90’s and that they occasioned 
some livestock loss. A “black bear’’ was reported killed in the Ropes Spring area in 1895 
according to A. D. Litton now of Hatch, N 


Hembrillo Canyon, told the writer that both ‘“‘cinnamon’”’ and ‘‘silvertip’’ bears were present 


»w Mexico. Watson Rich, pioneer rancher of 





in the late 80’s and that they appeared in greater numbers in the fall. James Young, a hunter 
of the Fish and Wildlife Service, told us of a bear track he had seen in 1941 in the Caballo 
Mountains, just west of the San Andres Range 

Bailey (1931, p. 352) states, ‘“‘In 1902 in the San Andres Mountains Gaut was told by a 
ranchman near Salinas that two bear had been killed two years previously near his place. 


” 
Ligon (1927, p. 96) does not indicate that the San Andres contained bears nor does he indicate 
that they were present in 1917. 

Under date of April 26, 1945, Louis H. Laney, District Agent, Fish and Wildlife Service, 
wrote from Albuquerque, New Mexico that his records did not indicate that any bears had 
been taken in the San Andres Range. No signs of bears were noted by the writer during 
the study. It seems that few, if any, bears can now be found as residents of this range, 
although individual stragglers might be noted 

Bassariscus astutus flavus.—A male was procured February 23, 1942, at the edge of a steep 
rocky slope in Ash Canyon. Another male, trapped March 7, 1944, in Ash Canyon below Ash 
Canyon Springs, weighed 1 pound 11 ounces. Standard measurements of this specimen in 
inches were: 27}—13}—2;;,—1}. 

These animals frequent the steep cliffs and rough arroyos that drain to the east. Traps 
set in old cabins for rodents quite commonly catch ring-tails. C.A. Beasley, who has trapped 





these animals for years in the adjacent Organ Mountains, asserts that favorite winter foods 
are the seeds of silk tassel (Garrya wright juniper berries (J. pachyphloea), seeds of hack- 
berry (Celtis) and mistletoe berries. We found that these animals were attracted during the 
winter months to traps baited with fresh meat Alt] ough their tracks and signs were com- 
mon in suitable localities, no sight records of free individuals were recorded 





Spilogale leucoparia.—Benson (1933, p. 20) recorded this species at Malpais Spring in the 


Tularosa Basin east of the San Andres Range Although we have seen and trapped the 
spotted skunk, we have not as yet saved a specimen for specific identification 


1 


Our trapping records indicate that this species is the least common of the three skunks in 


the area. We found it in the short brushy ar 





in the range to the west onto the 


plain of the Jornada del Muerto. On January 12, 1942, a Spilogale was trapped as it was 





entering a chicken house at Ropes Springs. While camping at Little Well in an old CCC 
barracks building on September 15, 1942, we were awakened in the early morning hours by a 


skunk. The animal rather thoroughly foraged throughout the large room and finally entered 





astove pipe. Stove pipe and skunk were removed from the room with no ill effects. 

Mephitis mesomelas varians.—A male was trapped at Mountain (Mud) Tank in St. 
Nicholas Canyon in the pifion-juniper type on November 1, 1943. Of the three skunks, this 
species was most frequently caught. It was common both in the mountains and around the 
refuge headquarters buildings in the Lower Sonoran Zone, 13 miles west of the range. In 
February 1945, a striped skunk was trapped in a bobcat set in the arroyo near Little Well in 
the western foothills. 

Conepatus mesoleucus mearnsi.—A male was trapped by Kennedy in Ash Canyon De- 
cember 29, 1944. These animals were found throughout the middle and lower elevations of 
the range. As with the other skunks, we have no records from the extreme high points of the 
range. We found hog-nosed skunks to be most numerous in Bear Canyon near the southern 
endofthe range. In this area there wasa series of old goat enclosures where the animals make 
excavations under the corral posts in search of insect larvae. On December 26, 1941, two 
skunks, dead but a short time, were found in Bear Canyon. No external marks indicated the 
cause of their death. There had been a cold snap, however, at this location, which is near 
the northern limits of the range of the genus (Barber, 1902, p. 192). Local minimum tem- 








158 JOURNAL OF MAMMALOGY Vol. 27, No.2 


peratures nearby at refuge headquarters were: December 25, +27° F.; December 24, +27° 
F.; December 23, +17° F. Late in the afternoon of September 16, 1942, we rode up toa 
Conepatus rooting in the heavily shaded damp earth and rocks just above the horse trough 
at Ash Springs 

Taxidea taxus berlandieri.—A skull was found in St. Nicholas Canyon at the site of a 


lion kill (deer). At 5:30 p.m. on October 22, 1942, a badger was seen by Kennedy in a rocky 
draw about one mile south of water in San Andres Canyon 3adgers, according to our rec- 


ords, are not as numerous as the skunks and during the study only a few were trapped on the 
main San Andres trail. Several badgers were also reported to the writer from the Jornada 
Plain. On February 8, 1944, we examined a trapper-taken hide from the Larrea type on the 
east side of the range. 

Vulpes macroura.—On January 28, 1942, a western red fox was caught by Kennedy in the 
Upper Sonoran Zone (Halloran, 1942). We have no proof that this animal was a member of 
an isolated ‘‘colony”’ as in the case of the red fox of the upper Sacramento Valley (Grinnell, 
Dixon, Linsdale, 1937, pp. 381-386), but the statements of local people tend to substantiate 
this theory. 

When we secured our specimen we inquired of local ranchers concerning its status. One 
local man had seen a trapped specimen from Ash Canyon and another ranchman stated that 
he had known of their existence in the range for many years. On February 16, 1943, Mrs. 





Frank Ridinger stated that her husband caught a female red fox and a pup in 1931 at the Point 
of Sands in the Tularosa Basin a few miles to the east of the San Andres Mountains. In April 
1944, Walter Baird, a rancher, told of frequently noting a red fox several years ago in Lostman 
Canyon. Townsend (1893a) mentions the presence of red foxes in the Organ Mountains. 
It seems possible that there is a very smal! iocal population. We have been unable to learn 
of any introductions of this species 

Vulpes macrotis neomexicanus.—The type locality of the New Mexico desert fox has 
been established as Baird’s Ranch in the San Andres Mountains (Halloran, 1945). This 
animal is not common locally. A skin was procured from a resident near the White Sands 
area a few miles from the Baird Ranch and sent to Davis as was a skull and skin secured near 
Parker Lake on October 4, 1943. Both of these locations are on the eastern side of the moun- 
tains near the southern end of the range. Careful inquiry has revealed a dearth of recent 
records for the western side of the mountains sailey (1931, p. 299) noted one ‘“‘in the open 
Jornado Valley a couple of miles west of the little town of Engle’’ which is near the north end 
of the range During the last week of January 1944, J. A. Young of the Fish and Wildlife 
Service caught and released a desert fox one-fourth mile east of South Well on the Jornada 
Experimental Range in a deteriorated grassland type now dominated by Yucca elata and 
Gutierrezia sp. This is, to our knowledge, the first such fox caught west of the San Andres 


Mountains in several years. At no time did we record this fox in other than the 
Lower Sonoran plains and washes surrounding the range. 
Urocyon cinereoargenteus scotii.—A male gray fox was trapped December 21, 1943 


This animal weighed ten pounds (entire weight Standard measurements in inches were: 





403—17—53—3}. The gray fox is by far the commonest of the three foxes in the San Andres 
area. Kennedy noted an individual resting under a bush in the pifion-juniper type of St. 
Nicholas Canyon at 1:10 p.m. September 21, 1942. In late summer, fall, and winter, fox 
droppings containing prickly pear seeds (Opuntia sp.) were found on the trails. On the 
morning of July 30,1942, a fox was noted one-half mile north of Ash Springs at the same time 


and place that a covey of 18 Gambel quail was seen. At 12:40 p.m. on August 26, 1942, a fox 
was seen in a small arroyo just below the corrals of Ropes Springs 

Canis latrans texensis.—Several specimens have been sent to Biological Surveys. One 
(A.F.H. #70) was identified as mearnsi, but later under date of April 20, 1944, Dr. H. H 7s 
Jackson sums up the situation as follows: ‘‘I do not feel certain that you have more than one 
subspecies of coyote in the San Andres region, though it may be that in the Lower Sonoran 
valleys Canis latrans mearnsi may occur. In such lower regions in extreme southwestern 


New Mexico (Hidalgo County) mearnsi undoubtedly occurs, but specimens from east of the 
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iat form will have to be restudied before we can 


accept the idea that two forms are present in that region. I have examined your specimens 





»d and no. 96 mentioned in your letter of January 15) and both are Canis 
as we know that subspecies now. Possible later monographic studies may 
Coyotes are commonly found on the plains surrounding the range, as well as throughout 
the mountains On May 19, 1! 





oy 
7 
os 
L 
2 
® 


14, we noted fr 








BaDOV ind to the east of Ash Springs It was evident that the animal had come into water 
tl ight before from the high rin ul also frequented by lions and bobeats. A female 
coyote, possibly the same animal, had been trapped that morning by Beasley about one mile 


north of the springs. Although coytes are not as numerous in the range as on the nearby 


nes when we rode through 





tl oun alr s that | tracks al 1 SIZNS ¢ f coytes were not evident We have rather fre- 



































tly caught coytes in ‘‘blind”’ (no bait or scent) sets on trails in the pifion-juniper type, 
favored haunts of both mountain lion and bobeat. Coyotes also enter the range through 
t yugh arroyos drain to the east and the west. During August, coyote droppings 
indicated that the animals fed on prickly pear fruits (Opuntia sp.), among other things. On 
Aug ist l = 12 ] ruly ift rt 755 a.m a group r 23 big!) ri was lo ated on a rim just below 
us on the easte1 le of the rang They were bunched and looking down the canyon. The 
a] ( thi oral ) I 1 coyote | ing and yapping directly under 
ep rh igt W r, soon ¢ red u i ran into the cl disturbing more 
g 1 . r that | i No further 1 his coyote were ob- 
Sp ( 43, 1 ) yn the yu bighorn range of 

{ é r T S I vere auri 
A le trapped February 21, 1944 in Ash Canyon weighed 26 lbs. (entire weight) with 

~ L f ts 1 ne s 

Canis lupus.—We ha er i t inge and no San Andres specimens 
d. James Young of the I und W Servi id us that Walt Gil- 
Engle, New Mexico, remembered hi ther mentioning that wolves used to kill 
catt n the Tourney rang 1ow Jornada Exper ntal Range) in the early 1900’s An old 
For Servi report Forsling, 1919) m tions the fact that ‘“‘An occasional ‘“‘lobo”’ wolf 
has | reported near the Jornada Range R \ Che last lobo wolf in the vicinity 
was caught in 1917 just south of the Reserve after it had done much damage.”’ Search of 
Fish and Wildlife Service records and inquiry among local people revealed that a wolf (pos 
8 yn ioned by Forsling) was ta August 1917 by Eddie Anderson, a hunter 
of the Biological Sur. on the Organ Mountains ranch of Emmett Isaacks. Our inquiries 
indicate that this was the last wolf taken in the immediate vicinity of the San Andres Range. 
It is possible, however, that a few wolves will be found in or near the San Andres, as these 
animals ar ywn to drift rom Me yand still are being rather regularly trap red as they 


cross the border into Hidalgo County in southwestern New Mexico (Young and Goldman, 
1944, p. 84 


Felis concolor azteca. The Me xican jugar 18 a COMMOI! resident of the range In 1940, 





four were t d state hunters have removed ma lions from the range since 
1935. Under 20, 1923, E. N. Nelson, Grazing Examiner, Jornada Range Re- 
serve, wrote E. L. Pineau, Biological Survey, for help in trapping lions reported in the San 


rot 
Andres Mountains. Townsend (1893b) records a sight record from the Organ Mountains, 
which we quote: ‘‘The only case which I can personally vouch for is the following: While 
camped at the base of the Organ Mount ins, at the north astern end of the range, in the latter 
I 1on norning about 8 0’ lock disappearing ove1 1 ridge 





of rocks He had emerged thi erowth of Yucca angustifolia which covers 


the San Augustine plains at this point, and had disappeared before I could get a shot at him. 


One of the members of our party had passed within a few yards of a yucca, behind which he 


++ + | 


was crouching at the time, but without seeing hin He was apparently about three and one- 





yellowish gr lor. Subsequent search among 





f feet long, not including tail, and wa 
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the rocks failed to show any trace of him.’’ Two other paragraphs of this article tell of the 
trials of the pioneer ranchers of the Organ Range: ‘“The puma is not rare in Soledad Canon, 
in the Organ Mountains, as the following cases will show. Mr. Jeff Isaacs, who has a ranch 


in the canon, has killed twelve of these animals within the past four years. They have 


caused serious depredations among his lambs and colts. He tells me that they have killed 
five colts for him, and also numbers of calves and sl eep The skin of one which he killed with 
a pistol, in the fall of 1889, measured nine feet from end of nose to tip of tail (stretched? 
A.F.H. This measurement is vouched for by Mr. W. R. Fall, of this place. The canon } 
is a little south of east of Las Cruces, Mr. Isaac’s place being about twenty miles from here.” 
“Mr. Fall also tells me that Mr. G. R. Beasley, who has a ranch a mile or two beyond (east 
of) Isaac’s ranch in Soledad, killed a puma in June, 1892, and says that there are several of 
these animals now alive in that vicinity.’’ Bailey (1931, p. 288) records that in 1902 Gaut 
reported two lions seen a few years previously in the Salinas Peak area and also a few in the 
Bear Canyon area 
Some of the lions apparently drift north into the San Andres Range from the Organ Moun 
tains. On June 25, 1942, we trailed a female mountain lion from a kill at a spring near the 
southern edge of the refuge north over several miles of trail to St. Nicholas Canyon, where 


the animal was found in a trap 








During both summer and winter the lions use well-defined trails through the pifion-juniper 
type on moderate to steep slopes. Their signs are also found high in the steep brush-shaded 
arroyos that originate in the highest reaches of the rang Aianw “eadting’! an the arent af 
the range contained their signs and points overlooking water were frequented parts of their 
beat 

Standard measurements in inches and related data of a fi lions the area are as 
follows 

DATE TRAPPED SEX Rnrnernl me. ee EAR FROM 

2/ 2/42 75 2 10 3} 

2/27/42 ? 76 28 10 4 

6 »/42 e Q1 24 10 34 

2/17/43 , Rg ny 114 ; 

6/ 5/44 ¥ 74 264 g 34 

A few mountain lion droppings were collected and sent to Cl les ( Sperry of tl Denver 
Laboratory, Fish and Wildlife Service, for determination of contents he animal matter 
contained in these was as follows : Mexican bighorn (1). deer o1 3), and deer and porcupim 
(i A mountain lion dropping collected by a Fish and Wildlife Service employee in January 
1944 in the Kofa Mountain of southwestern na id neal ed | Sperr al contain 
remains of bighorn. We noted one domestic lamp kill and several deer kills during our time 
in the field Jailey (1931, p. 289) and Spencer (1940, p. 9 uve also indicated that cougars 


kill bighorn 
Felis onca arizonensis.—We have been unable to locate any jaguar specimens from the 





San Andres Range. Bailey (1931, p. 284) received reports of jaguars from this r: In 
1937 a Biological Survey hunter named Bannerman asserted that his dogs ‘‘jumped”’ a jaguar 
The animal was reported as sighted, but not captured as it would not “‘tree’’ as does a lion 


Watson E. Rich, told us of a jaguar killed many years ago by Bob Burch, a forer 





1800’s on the Goldberg Ranch (Jornada Experimental Range) in the Caballo Mountains 
between the San Andres Range and the Rio Grande 

During our stay we did not find any trace of jaguar. We should not be surprised, how- 
ever, if a wandering ‘‘tigre’’ is sometime seen in this area 

Lynx rufus baileyi.—The bobcat is a common resident of the range and can be found at all 
elevations. Bobcat signs were noted in all locations where we found lion signs 
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The largest bobcat trapped on the refuge was a male with an entire weight of 35 pounds. 
in i re 41—53—8—4. Two other winter- 


Standard measurements in inc i d 
31 pounds (fairly fat) and 28 pounds (poor), respectively. On April 


caught males weighed : 


91. 1941, a bobeat trapped in Ash Cs by the writer and found to contain 
two unborn young, each 4} inches | 1942, a female was trapped. She 





was traveling at the time with a male tl ul 
On February 25, 1943, at 12:50 p.m. we noted a bobcat quietly crawling along a narrow trail 


iat was caught the same day in an adjacent trap 
g : J I 





high in the cliffs or rims of the eastern side of the range north of San Andres Canyon. We 


came upon this animal, apparently hunting just ahead of us, as we were following a set of fresh 
sheep tracks through this precipitous area 
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RECENT AND PLEISTOCENE MAMMALIAN FAUNA OF 
BRAZOS COUNTY, TEXAS 


By Ranpo.upu L. PETERSON 


Brazos County, located in east-central Texas, is typical of the Greater Postoak 
Belt. (fig. 1) of eastern Texas and western Louisiana. This area receives con- 
tributions from both eastern and western faunas and appears to be an area of 
differentiation for a number of mammals including Scalopus, Conepatus, Lutra, 
Geomys, and Peromyscus (Davis, 1939). 

Acknowledgments are made to Dr. W. B. Davis for many helpful suggestions 
regarding Recent mammals, to the late C. J. Hesse for assistance and advice 
regarding the fossil mammals, and to H. 8. Coleman who aided in carrying out 
field work. 


DESCRIPTION OF THE COUNTY 


3razos County has an area of approximately 600 square miles. The general 
elevation ranges from 200 to 400 feet above sea level, the surface sloping gently 
toward the southeast. The topography is level to gently rolling, with no deep 
stream dissection or conspicuous topographical relief. Two distinct vegetative 
types, the uplands and the river and creek bottoms, are present, the former 
comprising about 75 percent of the area and the bottomlands about 25 percent 
(fig. 2). 

The area is part of a coastal plain, mostly of deposits of Eocene age, which 
has gently dipping beds forming most of the present land surface (fig. 3). In 
the southern tip of the county, Oligocene beds lie adjacent to Miocene deposits 
just outside the boundary. Part of the county is made up of river terraces of 
Pleistocene and Recent origin. The soils of the county may be placed in three 
general groups; forest soils, which are fine sandy loams for the most part; prairie 
soils, which are predominantly clay loams; and recent alluvial soils, most of 
which are clays. 

The uplands were at one time covered with woods and open prairies (fig. 4) 
The prairies comprise roughly 15 percent of the upland area and vary in size 
from a few acres to several square miles. The most extensive prairies, much of 
which is now used for agricultural purposes, are in the northern part. The 
wooded areas are covered chiefly with postoak, scattered yaupon, and other 
species of smaller undergrowth. 

The river bottoms are subject to overflow and are characterized by heavy clay 
soils of alluvial origin. Most of the creeks are relatively short and intermittent. 
At one time the bottom lands were heavily wooded with oak, hickory, elm, and 
pecan. 


The Navasota River bottomlands, one to two miles wide, extend 40 miles 
along the entire eastern boundary. The bottomlands of the Brazos River on 
the southern and western boundaries are not continuous. In the southeastern 
part of the county these bottomlands are about two to four miles wide and ex- 
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tend about 12 miles along the Brazos County side of the river. Above this point 
for about 20 miles the present river flood plain is on the opposite side of the 
river. Here the uplands extend to the river bank. In the extreme western 
part of the county, the flood plains are again found. Here the bottomland is 
about six miles wide and extends into the county for about six miles. 

The Brazos River bottoms are excellent for production of cotton and about 
90 percent of the land is cultivated. ‘The soils found in the Navasota River 
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Bottom are much less productive and are flooded semi-annually. Only about 


10 percent of this area has been cleared. Much of the upland soils have been 
used for agriculture. Twenty percent of the total area of the county is cul- 
tivated land. Much of the land is heavily overgrazed and seriously eroded. 
The majority of the far are managed by tenant farme1 


The average annual precipitation is 38 inches; April and May are the months 
of heaviest rainfall. Droughts are common in summer. The mean annual 
temperature is about 68°F., the extremes ranging from about 10° to 110°F. 


PAST AND PRESENT MAMMALIAN FAUNAS 


The county has at least three deposits of different age (fig. 5). The Eocene, which con- 
stitutes a major part of the county, and the Oligocene deposits have yielded no fossil verte- 
brates. The Pleistocene deposits are all alluvial. Many fragments of fossil vertebrates, 


chiefly mammals, have been discovered in them. The greater part of this fossil material has 
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come from one general locality known as Pitt’s Bridge and Munson Shoals on the Brazos 


sryan. The first collecting done in this area was by Dr. Mark Francis 


tiver 10 miles west of I 
in 1899, whose collection was described by O. P. Hay (1924). Continued collecting has been 
carried on at this locality 

Order Marsupialia.—No fossil records of this order are known from the county, but the 
Virginia Opossum, Didelphis virginiana virginiana, occurs bere at present. 

Order Insectivora.—This order is known only from Recent forms, which include the 
Texas mole, Scalopus aquaticus cryptus and the little short-tailed shrew, Cryptotis parva 
parva 

Order Chiroptera.—Of the bats, only Recent forms have been recorded. These are the 
Mexican free-tail bat, 7'adarida mericana, the evening bat, Nycticeius humeralis humerali 
and the red bat, Lasturus borealis borealis 

Order Carnivora.—In Pleistocene deposits a 
cat, Fel sp , have beer found 

The blackbear, probably Euarctos americanus luteolus, is known to have occurred in the 


county prior to 1860. The raccoon, Procyon lotor fuscipes, occurs throughout most of the 


area. The ringtail cat, Bassariscus astutus flavus, occurs throughout the county 


the range of this animal is now restricted largely to the western half of the state 





Mustela vison mink, isof commonoccurrence. The otter, Lutra canadensis terensis, occurred 








in the county until about 1932. Otter now are rare throughout eastern Texas and probably 
none occurs in Brazos County at present. Two skunks, Spilogale indianola and Mephitis 
mephitis mesomelas, are residents of the area. According to several reports the gray f 
Urocyon cinereoargenteus floridanus, were scarce in Brazos County by 1910. Under proté 
tion of a closed trapping season they are now numerous. The red 
occurs in all counties surrounding Brazos County, but no record ur 
know! ce about 1935. Wolves have been rare in this area for s beat 
Lynz rufus texensts, is still found in most of the county. Early settl lves 
bears, panthers, and wildcats in the county’’ (Marshall, 1935 

Order Rodentia.—Early historic accounts do not mention rodents and as yet no fossil 
specimens have been discovered The western limits of the gray squirrel, Scturu troliner 
sis carolinensis, was found by Goodrum (1937) to be along the eastern boundary of Brazos 
County All indications show a steady decline in the nu f these squirrel this area 
Other rodents found in tl ‘ounty today include t foll fox squirrel, S ’ r 
lud anus; flying squirrel, Glaucon vola ) , t gopher. Ge 
brazer hispid pocke ouse, Perognat } } golden harve l 
Reit t il nt vhite-footed use, P é ’ 
cotto ra Sitamod D j / Inu vod 1 Ne lar sf ; Yr Y 
Ratt { randrir 1 t hous¢ l M Brazos Cou y 1 I 

former range of the bea Castor car | t No records for the co ir 

LVAl ) unt 1939. how At this t i ve! l i I A.H. ( ) r 


d nit the status of this animal i he count 


Order Lagomorpha.—This order is repres lin tl inty by three Recent forms. No 


fossils have yet been discovered. The jackrabbit, Lepus « is melanotis, tl t 
tal Syl yu idar 1 and t sw » rab jus aquat aq ticu re 
common in the area 

Order Artiodactyla.—A distinct and interesting change | cor ibout within this group 
of mammals during and since the Pleistoce: ur Records show that a large and varied 
fauna of both browse- and grass-feeders were present in the area in the Pleistocene. There 
has been a distinct decline in the number of species even through historic time. The earlier 
inhabitants of the area, as indicated by fossil records, included deer, bison, camel, antelope, 
musk ox, and possibly others. Among these fossils were a deer, Odocoileus sp; a large 
Camelops sp; a four-horned antelope, Tetrameryx shu 1 large bison, Bison latifrons; a 


plains bison, Bison sp and a musk ox, Bootherium bombifrons 
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Most of these forms became extinct before white man explored Texas. In 1822, W. B. 
Dewees one of the first settlers, found many buffalo throughout the northern part of the 


county. A letter written by him on July 16, 1822, states: ‘‘You would scarcely believe me 





were I to tell you of the vast herds of buffalo which abound here; I have frequently seen a 
thousand in a day between this place (meaning the mouth of the Little Brazos River) and 
the mouth of the Little River.”’ This isa distance of about 20 miles. It seems evident that 


the bison became extinct in this area very soon after white man occupied the land. 





white-tailed deer, Odocoileus virginianus, is the only species of this order that has 
not been completely extirpated from the county As late as 1934 few native deer were pres- 
ent in the Navasota River bottom in the northern part of the county. Since then several 


liberations of deer fron 


the Edwards Plateau of Texas have been made 


1 
According to an early letter written by Dewees, peccaries, Pecari angulatus angulatus, 


were common in the Brazos County region. An excerpt of this letter reads: ‘‘Bears are very 
plenty but we are obliged to use great care when hunting for them lest the havelenas (mean- 
ing the peccary) kill our dogs.’ 


In 1822, large herds of wild cattle wer: 1 





porte ] bv Ty) wees ‘Wo hs 





re only to go out fora 





np between the Big and Little Brazos to find as many wild cattle as 
ne could wish.’”? These cattle were probably descendants of stock brought into this region 





by « Spanish explorers 

Order Perissodactyla.—Three members of this group have been recorded all of which 
have become extinct. Two species of Pleistocene horse have been discovered, Equus compli- 
cat francist. A tapir, Tapirus haysii, was also found in these deposits. The 
earl ilso left horses, which were seen by the early settlers Few were ever cap- 





tured, but they were often killed because of their habit of luring away the domestic horses 
W. Covey, an early settler (Marshall, 1935 


idicated by the number 





of the settlers, according to J 
Order Proboscidia.—As 


have been one of the most common anin 


> 





fossil specimens taken, this must 





in the Pleistocene. Ne less than 150 individual 








elephants | : discovered withir undred-mile radius of College Station. Hay (1924) 
li three mastodons: Cuvierontus ar f Mammut americanum, and Mammut progentum. 
he elephants were Mammuthus imperator and Mammuthus columbi 


Order Xenarthra.—In this order are some of the most interesting changes of the mam- 








alian faunain thearea. In the Pleistocene, five different members of this group are known 
to have occurred here. Three of them were large ground sloths, Megatherium mirabile, 
Megalonyz sp, and Mylodon sp. A huge Glyptodon also occurred here, as well as the giant 
ar lo Chalmytheri ptentrionale. Sometime in the Pleistocene, all these animals 
became extinct and for a long time no member of the order occurred in this part of Texas. 
It was not until about 1910, according to Taber (1939 , that the armadillo, Dasypus novem- 
cinctus texanus, entered the county on its northward extension of range. Since that time 
tl f ari has steadily incr 


DISCUSSION 


When comparing the past and present mammalian faunas of a particular area, 
it must be remembered that it is practically impos sible to get a complete picture 
of the fossil fauna. Unless the conditions were such as to preserve at least the 
hard parts of these early mammals from immediate decay, there was small 
probability of fossilization. With the multitudes of chances against preserva- 
tion, it is evident that the known records represent a small percentage of the 
life that doubtless existed in the Pleistocene. More than 600 species are re- 
ported from the Pleistocene of the United States. 

Because of the alluvial nature of the Brazos County deposits, the bulk of fossil 
material consists of fragments of the larger species. Such orders of mammals as 
Marsupialia, Insectivora, Chiroptera, Rodentia and Lagomorpha are entirely 
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absent from the list of fossil mammals. There is also a noted absence of small 
carnivores. Among the larger fossil mammals, the greater number were browse 
feeders, which suggests that the areas adjacent to the streams were covered with 
heavy vegetation. The presence of many such grass feeders as horses, ante- 
lopes, and bison indicates that there must have been some rather extensive prairie 
land within “‘watering’’ distance of these streams. Just how late these Pleisto- 
cene mammals lived, and in what order they became extinct is difficult to say. 
The almost total absence of large carnivores suggests that predation played only 
a minor part in their extermination. 

As is the case in most instances, man has played a major rdéle in the changes 
in the mammalian fauna since historic time. Such species as bear, wolf, and 
panther were regarded as being detrimental to man’s interest and consequently 
they were extirpated as rapidly as possible. The great value of otter pelts soon 
saused removal of this animal from the area by trappers. Man’s conquest of 
the land affected the mammalian population in several ways. Domestic horses 
and cattle were released as wild stock by the early explorers. These populations 
were later exterminated at a rapid rate. As soon as man took over the land, he 
immediately began to exert his influence by addition of agriculture. The time 
of this activity is directly related to the extermination of such forms as buffalo 
and peccary. 


SUMMARY 


1. As indicated by a study of both the past and present mammalian faunas 
of Brazos County, Texas, interesting changes have taken place within a rather 
limited locality since the beginning of the Pleistocene Age. 

2. The Pleistocene mammalian fauna of the county, as indicated by known 
fossil specimens from the area, represents only a few of the forms that doubtless 
lived here during the past. The orders Marsupalia, Insectivora, Chiroptera, 
Rodentia and Lagomorpha have not been found in this area as fossils. 

3. The present mammalian fauna is thought to differ from that of the Pleisto- 
cene mainly in the loss of forms once present. 

4. The known Pleistocene and Recent mammalian fauna includes 10 orders, 
29 families, and at least 56 kinds of wild mammals 

5. Of this fauna 21 kinds are known only from fossils, representing 13 fa 
and 5 orders 
6. Since man has occupied Brazos County six native species have been ex- 
terminated. ‘These are the bear, otter, wolf, panther, peccary, and bison 

7. The armadillo has entered the county within historic time; Mus and Rattus 
occur as exotics and beaver and deer have been re-introduced. 
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THE EFFECT OF REMOVAL OF THE ZYGOMATIC ARCH IN 
THE RAT 


By S. L. WASHBURN 


The purpose of this study is to determine the réle of the zygomatic arch in the 
development of the rat’s skull. Ever since the studies of Fick (1859) there have 
been sporadic attempts to use experimental methods to further the understand- 
ing of the mammalian skull. Recently, there has been increased interest in 
such studies. Baker (1941) determined the force exerted by erupting teeth in 
a number of animals. Pratt (1943) discovered that removal of the masseter 
muscle produced manifold changes in the skull of young rats. Giblin and 
Alley (1944) have described the deformations resulting from induced, premature 
suture closure in dogs. 

Considering the importance of such studies, it is surprising that, nearly 90 
years after Fick’s pioneer work, it is still impossible to find a series of experiments 
which will allow one to evaluate the réle of teeth, muscles, sutures, and individual 
bones in the development of even the commonest laboratory animal. Yet such 
knowledge would seem to be essential for the taxonomist who must evaluate the 
differences between mammalian skulls, for the paleontologist who attempts to 
reconstruct soft tissues from bony remains, and for the anthropologist who tries 
to interpret small variations in the primate skeleton. 

Obviously, many experiments must be performed before the postnatal de- 
velopment of any mammal is completely understood. ‘The studies so far avail- 
able raise at least as many problems as they settle. This is due in part to the 
paucity of material and in part to the fact that the few experiments available 
have been performed on a variety of animals of different ages so that com- 
parisons are difficult. 

Further progress requires that many experiments be performed on one type of 
animal so that results may be compared with as few complications as possible. 

Newborn rats are suitable for this type of research. They are relatively 
undeveloped at birth but grow rapidly. Difficulties of surgical technique and 
anesthesia are at a minimum (Griffith and Farris, 1942). Rats are prolific, 
hardy, and cheap. Excellent anatomies are available (Howell, 1926 and Greene, 
1935). The writer hopes that others will become interested in the problems 
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offered by the rat’s skull, so that in years to come the factors influencing the 
form of at least one mammalian skull may be fully understood. 

In the paper by Pratt, already referred to, it was shown fhat removal of one 
masseter muscle causes marked asymmetrical development in the skull of the 
rat. The greatest results were found when the zygomatic arch was removed 
along with the muscle. Pratt speculates whether these distortions were due to 
the removal of the arch or to the fact that the masseter was more completely 
obliterated when the arch was destroyed. This raises the question of what réle 
the zygomatic arch plays in the normal development of the rat’s skull. Does 
removal of the arch alone cause cranial asymmetries? It was this problem 
which the writer set out to solve. 


METHODS 


temoval of the zygomatic arch (zygomatic bone, and part of the zygomatic 
processes of the temporal and maxillary bones) is easily accomplished in the 
new-born rat. The rats are placed in the ice tray of an ordinary electric refriger- 
ator until they become motionless and lose their normal pink color (about ten 
minutes). Wiesner (1934) first described this method of anesthesia which works 
very well for the first two and one half days, until the body temperature becomes 
constant. After removal from the refrigerator the rats remain motionless for 
about 5 minutes and the operation is performed in that time. An incision is 
made parallel to and just below the zygomatic arch. The arch is reached by 
blunt dissection, grasped with fine forceps, freed with a scalpel, and removed. 
There is almost no bleeding, because circulation is slowed greatly by the cold. 
The skin is readily approximated and no sutures are necessary, a drop of collodion 
being ample to keep the wound from gaping. The use of a dissecting micro- 
scope greatly facilitates the operation since branches of the seventh nerve and 
small blood vessels which pass superficial to the arch should be avoided. The 
rats show no ill effects from the operation and nurse as soon as they have been 
warmed and returned to their mothers. 


RESULTS 


Two litters of rats were operated on and subsequently examined at frequent 
intervals. There were no apparent asymmetries. Therefore, the animals were 
ed and the skulls cleaned 

| 


for study. Of the 6 rats which survived, 3 showed slight deviations toward the 


> 





allowed to grow for 5 months. Then they were sacri 


normal side. The side from which the arch had been removed apparently grew 
more rapidly (Pl. 1, figs. 1 and 2). This suggests that the presence of the arch 
inhibited growth in some way. However, 3 rats showed no asymmetries. A 
deviation was present only when nearly the whole arch had been removed. 

Although the masseter muscle in the rat arises in large part from the maxillary 
and temporal bones (Howell, 1926 and Greene, 1935), nevertheless removal of 
as much of the arch as shown in figure 1 does disturb the muscle. Therefore, a 
second series of operations was performed in which only a small part of the 
arch was removed. 
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Kleven animals from two litters wer sacrificed at the end of three and one half 
onths In all cases the arch was interrupted for from one to two millimeters. 


In contrast to the diverse results of the first experiment, the result in all these 





PLATI 
2. Dors ul a rat, si ving the slight deviation 
ygomatic arch 
‘ Dors Sku 41 rat, showing normal proportions 
igh the zyg I s 1 | | } 
ses was the same No asymmetries ere encountered (Pl. 1, figs. 3 and 4). 


From this it was concluded that the asy mmetries observed in the first series were 
incidental to muscular damage and imbalane 
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Fic. 1. Percentage of pregnancy in adult females of Thomomys bottae trapped in Orange 
County, California, between March 25, 1936, and March 19, 1937. The width of each 


rectangle denotes the period in which the corresponding sample was trapped. The num- 
ber above the rectangle is the number of females in the corresponding sample 


the peaks of pregnancy may be sharpened or flattened according to weather of a particular 
year. Rainfall may also affect the success of the sexes in meeting and mating by its effect 


on the “‘digability’’ of the soil—R.M. Bonn, Soil Conservation Service, Portland, Oregon. 


SPEED IN THE LANGUR 


Anyone who has observed several genera of Primates in the trees or on the ground realizes 
how great is the variation in speed of movement. But records of speed among the Primates 
other than for man are difficult to secure. The langur (Pithecus) of Asia is one of the faster 
members of the order. Langurs run along the branches of large trees with great speed and 
can outrun or overtake a dog on the level ground In southeastern Ceylon the Kantali 


llen f 


langurs (Pithecus senex philbricki) come out of the scrub forest to feed on fruit fallen from 


the wayside trees and on the grassy slopes of the built-up roadway, or just to sit and sun 


themselves on the highway. Traffic over most of these highways is very light and most of it 
consists of people on foot or slow moving ox-drawn cart When such a group of langurs 
is overtaken some individuals move into the jungle at on some climb roadside trees while 
others, usually adult males, may run along the roadside before taking to the trees. This 
habit offered us an opportunity to determine the ground speed of the langur An old male 


lf 


detached himsel slightly in front of our 





from one such group, running to one side of and 
motor vehicle. He ran thus for almost 70 yards at the astonishing speed of 26 miles per 
hour. The speedometer used was checked with those of two other military vehicles of 
different classes: all were within 10 percent of each other. Even though the speed recorded 
was undoubtedly high, probably it was not more than 10 percent above the true figure. 
Twenty three miles per hour is no mean accomplishment for any primate! 

When pressed while traveling on the ground, adult langurs lope or gallop, holding the 
back rigid and flat. This movement is much like the lateral gallop of the dog as described 
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Howell (Speed in Animals, 1944) except that, unlike the speedy dog with curved rump 














‘hed back the langur does not advance the hind legs as far forward and each cycle 

lud half bound. The hips and shoulders ve up and down in a “‘rocking-horse”’ 

short stride and the half bound. This differs from locomotion along large 

1] i hip I ll the subst l t 8 at 

i iagonal rt gai r tro Progression both along limbs and on the 

g I Indian ju Vacac hesus) i vhat s r, but the speed is not 

r " s in the langur.—Rosert K. | Edwa tin Biological Labora 
i Swarthr Pe ylvania 

FURTHER N BADGE! 

Through the courtesy of officials of the Texas ¢ r Commission, five 

1 nal ls of badg illed by is have been made 

available t« hese supplement the notes | vol. 26, no. 1, p 

89, 1945) and Davis (Jour. Mamm. vol. 26, no. 1, 7 rds are as follows 





Bee County, August 14, 1942 (C. W. Glazener); Dimmit County, July 17, 1941 (observer 
not recorded): Duval County, August | 1940 (V. W. Lehmann); La Sallé County, De- 
cember 7, 1940 (T. Dawson); Tom Green County, August 15, 1940 (1 A. Walker All 


] 


of these animals were found within the range of Taz taxus berlandieri and doubtless 


Perhaps of some significance is the fact that eight of the nine mortalities thus far re 








corded occurred from July 16 to August 31. This period coincides with the breeding season 

vdger Davis (Jour. Mamm., vol. 25, 1 3, p. 264, 1944) reported the observation of 

two ba ind copulating on J 20, 1940. Perhaps the high incidence of mortality 

reflects an increased tendency for badgers to wander during that period in search of the 

opposite se Th x of only four of the animals was 1 rded—two males and two females, 
Bugcge ing that t I il § 1 l is tl le i seeking a mat 

Seton (Live f Game Animals) states that he thinks badgers are monogamous, mate 


f nd remain toget! throughout t year He ites as ¢ vi lence the fact that 


n toget} , iI er and early fal As pointed out above, this is 
M } rvations id t conclude that 1dgers mate for 
1 +} } ] | tt I l I mainder of the 





) i S101 ld nd omach anal is suggest 


igg 
t important food item at \ intin t re than 80 percent of 
the stomach contents In his excellent a int of the food « he Texas Armadillo, Kalm 
bach (The Armadillo: Its relation to Agricultu ind Gam« Game, Fish and Oyster 
Comm., Austin, Texas, 1944) records berries and fruits in only 2.1 percent of 169 stomachs. 
No August specimens were examined by Kalmbach.—W. J. Hamitron, Jr., Cornell Univer- 
sity, Ithaca, N. Y. 
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ABNORMALITY IN DENTITION OF MYOTIS LUCIFUGUS 


This is to record an abnormality in the dentition of Myotis lucifugus lucifugus (LeConte/ 
from northern West Virginia. Miller (North Amer. Fauna, no. 13, 1897, p. 82.) has shown 
that the posterior of the two smaller upper premolars in M. thysanodes may be crowded 
and drawn inward from the tooth row. Miller and Allen (U.S. Nat. Mus., Bull. 144, 1928, 
pp. 7-8.) state that there is a decided tendency toward the loss of this tooth in M. occultus 
and that occasional individuals of other species may lack one of these teeth; however, they 


do not cite examples of this condition in M. lucifugu 
During August 1943, I shot a male M. l. lucifugus (no. 109) at Cheat L 


Co., West Virginia. Upon examination of the skull it was found that both of the upper 


>, Monongalia 





second premolars (pm*) were missing. I sent the specimen to Mr. J. Kenneth Doutt, 





Carnegie Museum, to verify my identification. Mr. Doutt, being somewhat puzzled by the 
condition, later took it to the United States National Museum. Quoting from his letter 
of June 10, 1944: ‘‘At the National Museum the opinion seemed to be that it (no. 109) was 
a typical Myotis, but that it lacked the premolars on both sides . . . I am fairly well con- 


vinced that it is a Myotis, which, for some reason or other, has never developed the pr 
molars - 

Examination of 32 male and 43 female M. 1. lucifugus that I have prepared from four lo 
calities on Cheat River in West Virginia (extremes approximately 35 airline miles apart 


show that 6 males and 8 females have some abnormality with regard to the upper smaller 


premolars. Five specimens were shot over Cheat Lake, Monongalia Co., during July, 
l cave near Cheat Lake during March 
and October 1945; 20 were taken from Cornwall’s Cave, Preston Co., during August 1944 
and April 1945; and, 45 were collected for me by Mr. C. C. Holbert from the : a} - 


ing house at Parsons, Tucker Co., during May, June, and August 1945. 


August, and September 1943; 5 were taken from a sma 





, 
Pm, on both sides, is missing in one Monongalia Co. male (no. 109), in one Preston Co. 


female (no. 254), and in three Tucker Co. females (nos. 280, 309, and 318). The right pm? 
is missing in one Tucker Co. male (no. 311); and, the left pm* is missing in two Tucker Co 
females (nos. 275 and 310). These teeth are appreciably crowded toward the inside of the 


tooth row in two females and one male from Tucker Co. (nos. 269, 291, and 312), and in two 
Preston Co. males (nos. 203 and 207). One Tucker Co. male (no. 308) has both pm? notice- 
ably reduced insize. The teeth of the lower jaws of these specimens are essentially normal. 

All skulls have been examined with a binocular microscope and show no indication of the 
r broken off in cleaning. Mr. Doutt h 
and the tooth condition of four of the specimens showin 


teeth having been lost « 


s verified the identification 








g complete absence of the smaller 
upper premolars. Ali specimens, excepting no. 109 which is in the Carnegie Mus 
in my collection.—W. Gene Frum, 425 High Street, Morgantown, West Virgir 


ii, 2FC 
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CORONARY SYSTEM OF VEINS OF HEART OPENING INTO LEFT ATRIUM BY A NORMAL 


THEBESIAN ORIFICE 


Feldstein and Pick (Amer. Jour. clinical Path., vol. 12, pp. 66-69, 1942) give several 


examples of the coronary system ending in the left atrium in humans. In these reports the 


concomitant appearance of a persistent left precava (left superior vena cava) is noted. 
The discussion centers upon this as a possible causative element. But since the left pre 
cava is preserved in so many mammals, and without any note of even an occasional con- 
comitant ending of the coronary system in the left atrium, we may question the relation. 
However, there is so little opportunity of knowing whether there are instances of the left 
atrial termination of coronary system in other mammals that this note is offered to suggest 
further observations 

The writer has studied many sheep and dog hearts. In none was such an arrangement 
found. In man, two definite occurrences in human hearts are reported (Anat. Rec., vol. 


85, no. 3, p. 21, 1943) and the writer is of the opinion that a search among general mam- 
malian types might be rewarded. In man, the ostium of the coronary system varies in 
locus within the right atrium, and is rarely if ever near the interatrial septum, although 
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i 

303-337, figs. 5. May, 1945 

Fietcuer, H. O. Palorchestes—Australia’s extinct giant kangaroo Australian Mus 
Mag., Sydney, vol. 8, no. 11, pp. 361-365, illus. May 31, 1945 

Fraser, F.C. Ona specimen of the southern bottle-nosed whale, Hyperoodon planifrons 
Discovery Reports, Cambridge, vol. 23, pp. 19-36, figs. 11. March, 1945 

Gates, Crayton G. Trapping weasel. Fur-Fish-Game, Harding’s Mag., Columbus, vol 
79, no. 7, pp. 38-39. July, 1945 

Goopwin, GEorGE G Four new rodents from Costa Rica Amer. Mus. Novitates, New 
York, no. 1293, p. 3 July 20, 1945 New: Reithrodontomys mezicanus potrero 
grandei, R. harrisi, Oryzomys fulvescens creper, O. f. reventazoni 

Gore, CyYri! Wearing of teeth in tiger. Jour. Bombay Nat. Hist. Soc., vol. 45, no. 2, 
pp. 230-231. April, 1945 

GRAHAM, LILLIAN S., and Marsorte WACKERBARTH About the albinos. Frontiers, Lan 
caster, vol. 9, no. 4, pp. 105-106, 120, illus. April, 1945 

GranitT, RaGnar. Isolation of the mammalian colour receptors with micro-electrodes 
Nat London 1. 155, no. 394¢ pp. 711-7] June 16, 1945 

GREEN, Rosert G. Control of distemper in f s. Fur of Canada, Winnipeg, vol. 10 
no. 8, pp. 10, 1 May, 1945 

Gromoy, \ Twenty-five years of study of the Quaternary olf the U.S.S.R. (Translator, 
M. Kk. Elias Amer. Jour. Sci., New Haven, vol. 243, no. 9, pp. 492-516. Sep 
temb 45 

Grusss, CLARENCE S How to mate mink successfully Nat. Fur News, Denver, vol. 
17, no. 2, pp. 5, 12-13, 18-19. March, 1945 


Care of mink in April. Nat. Fur News, Denver, vol. 17, no. 3, pp. 7, 20, 26. 
April, 1945 

Gunn, C.K. Genetics of some new type foxes. Fur of Canada, Winnipeg, vol. 10, no. 6 
pp. 5-14 March, 1945 

— Treatment of anaemia in mutant fox pups. Nat. Fur News, Denver, vol. 17, 
no. 3, pp. 8, 15, 26. April, 1945. 
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Cutting of fox tendons. Fur of Canada, Winnipeg, vol. 10, no. 8, p. 


May, 


L, and G. M. Timatis. 





ution to pattern in 
379-381, illus. March 





-ountry deer. Texas Game and Fish, Austin, vol. 





Hate, C. W. Colour and growth of hair in rabbits. Nature, London, vol. 155, no. 3944, 
pp. 0/U0-04 June 1945 

Hay, E. Raymonp. Dental caries in wild bear Trans. Kansas Acad. Sci., Lawrence, 
ol. 48, no. 1, pp. 79-84, pls. 4 J 45 

Ha , D Arizona united 1 lator l Arizona Wildlif ind Sportsman, 
Tucson, vol. 6, no. 6, p. 14. April, 1945 

Harpy. Ro Dermestid beetles ( ning skulls skeletons in small quantities. 
Tur News, Chicag 1. 23, no. 4, pp. 69-70. April, 1945 
T} nomic status of son ip - he genus Eutamias in southwestern 
Utah. Proc. Biol. Soc. Washington, vol. 58, pp. 85-88. June 30, 1945 

HARLAN. JAMEs R. ’44 fur harvest $2,000,000. [lows lowa Conservation Notes, State 


Conservation Commission, Des Moines, March 8, 1945 
Harris, Lorin E., C. F. Bassett, S. E. Smirn, and E. D. YEoMANn The calcium require- 
Winnipeg, vol. 10, no. 1, pp. 3-5. ‘April, 


trapping. Fur-Fish-Game, Harding’s Mag., 
48) April, 45 


yn from rabbits Iowa Conservationist, Des 


Game and Fish, Austin, vol. 3, no. 8, pp. 11, 





illus. May, 1945 
Hixon. C. Granam. The existence of wildlife as something to expect too often taken for 


cis 


granted Alabama Conservation, Montgomery, vol. 16, no. 12, pp. 6, 12, 14, 





illus. June, 1945 

Hoar, Wiitu1amM S. Repair of fractured deer bones Acadian Nat., Fredericton, vol. 2, 
no. 5, pp. 44-46, pl. 3. May, 1945 

Hou.rHan. Raupu B., and W. ANSELL Derrick. Infectious myxomatosis in malnourished 
rabbits. Science, Lat ol. 101, no. 2623, p. 364. April 6, 1945 

Huey, Laurence M. The pocket s of Baja California, Mexico, with descriptions of 
nine new forms. Trans. San Diego Soc. Nat. Hist., vol. 10, no. 14, pp. 245-268, 
1 map August 31, 1945 New: Thomomys bottae cunicularius, T’. b. affinis, 


T.b. juarezensis, T. b. jojobae, T’. b. xerophilus, T. b. siccovallis, T. b. sanctidiegi, 


T. b. prozimarinus, T.. b. borjasensi 
A new wood rat, genus Neotoma, from the Viscaino desert region of Baja Cali- 


fornia. Mexico. Trans. San Diego Soc. Nat. Hist., vol. 10, no. 16, pp. 307-310. 





August 31, 1945 New: Neotoma lepida molagrandis. 


Jackson, Bup. Big game by proxy. Outdoorsman, Chicago, vol. 87, no. 3 (whole no. 514), 
pp. 16-17, 50-51, illus May June, 1945 
Jacopsen, W. C. The bounty system and predator control. California Fish and Game, 





San Francisco, vol. 31, no. 2, pp. 53-63. April, 1945. 


Juner, G. C. A. A remarkable double tusk of a Sumatran elephant. Zool. Mededeel., 
Leiden, vol. 23, pp. 2, fig. 1. 1941 

KeLioce, Cuas. E. Future of commercial rabbit production. Nat. Fur News, Denver, 

vol. 17, no. 2, p.8. March, 1945. 
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KELLO REMINGTON. Macaques. [pp. 113-134] IN: S. D. Aberle, ‘Primate Malaria’, 
Office of Medical Information, Div. Medical Sci., Nat. Research Council, Wash- 
ington, pp. [3 171, pls. 12. March, 1945 

- Two n Philippine rodents. Proc. Biol. Soc. Washington, vol. 58, pp. 121-124 
September 20, 1945 New: Ratt uttu f Chrot 4 hiteheadi | 
m ae ns 

Krertinc, Laurits, and ALTon Bramer. Wildlife cons ation at Grand Portage. Con- 
servation Volunteer, St. Paul, vol. 8, no. 45, pp. 16-18. March April, 1945 

Lapisky, WauuLace R. Prairie dwellers of the middle border. Fur-Fish-Game, Harding’s 
Mag., Columbus, vol. 79, no. 5, pp. 26-27. May, 1945 rabbit 

Larson, Cart L. Immunization of white rats against infections 1 Paste 
8 U.S. Publ. Health Repts., Washington, vol. 60, no. 26, pp. 72! 
29, 1945 

Lay, DANIEL W Big plans for the big horn Texas Game and Fish, Austin, vol. 3, no. 8, 
p. 23. July, 1945 

Lonasvorr, H. | Report of predator control program in Burlington County (N. J 
Amer. Field, Chicago, vol. 143, no. 26, p. 507 

Lowery, Georce H., Jr. Distribution of Louisiana mammals t to the physi 
ography of the state Proc. Louisiana Acad. Sci Bs 1. 8, pp. 63 
73 2. December 30, 1944 

LUTTRINGER, LEo A., Jr. The odds were against him. Pennsylvania Gime News, Harris- 
burg, vol. 15, no. 12, pp. 12-13, 26. March, 1945 Beaver 

Manarrey, J ITA. Wichita wonderland! Oklahoma Game and Fish News, Oklahoma 
City, vol. 1, no. 6, pp. 6-8, 16, illus. June, 1945 

May, Joun | Why we should protect the beaver in Massachusetts gull. Massachusetts 
Audubon § , Bostor ol. 29, no. 3, pp. 93-95 ril. 1945 

MATTINGLI A. B. I Bats and vibrations. Victorian Nat., Melbourne, vol. 61, no. 11, 
pp. 202-203. March, 1945 

McCowan, D Outgrown bear. Beaver, Winnipeg, outfit 275, pp. 8-10, illus. March, 
1945 (Grizzly 

McDovwea.t, Euu Big Bend beaver Fur-Fish-Game, Harding’s Mag., Columbus | 
79, no. 7, pp. 34-36. July, 1945 

McKean, Wm. T. The northern Black Hills deer feeding progran South Dakota Con 
servation Digest, Pierr ol. 12, no. 5, pp. 10-11 May, 1945 

Mi.uuierR, Ricnarp G. Food habits of Yos als . 1 by tl ey 
Pt. 2 Flesh eating mammals (Car ) Y« Nat Notes 24 
no. 3, pp. 46-48, illus. March, 1945 

Mone, CHari I Descer » the underworld. Fauna, Philadelp! vol. 7, no. 1, pp 
2-10, illus. M 1945. (Bats irats . 

Moore, Greor ( Cal a River b Alabar Con i Montgo 1. 16, 
no. 9, pp. 9, 14, ill March, 1945 Wi ialities 

Morais, R. | On skun ind how to remove the A Nat., Frederi 2 
no. 5, py 1-39, pl. 2. May, 1945 | 

Muencn, Je 1 Jo M cu. The Calif le de Nat. Hist., N Yor 

oO tn pp. 110-112, photo Va 194 

Nace., W. O. Controlling skrat damage in por Missouri Con utior , Jeffer 
son Ci V 6. n 4. pp. 10-11 April, 1946 

NE! Ha I A cous ir hous« Nat Mag., Washi: yn ol. 38, 1 ; 
pp. 146-147, 164, illus. March, 1945 

Nuspaum, J I Reintroduction of recently ter 3 ies of fauna at Mesa 
Verd Col ido Co1 tion Comments, D ol. 8, no. 1, p. 1 March 
15, 1945 Mount i. sheep, wild turk« 

O’Brien, | Where man-eating tigers occur. Jour. B Nat. Hist. Soc., vol. 45, no 
2, pp. 231-232 April, 1945 
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cycle of the laboratory hamster (Cricetus auratus). 
vol. 23, no. 4, pp. 65-68, illus. 


185 


tsman, Tucson, 








1 big 
1. 6, no. 5, pp. 8-9, illus. Marcel 15 
C. Origin of mammal Ipo! nial hology of the therapsid 
: ] G Soc. Ame 2 S; par 55, pp. xi + 136, 
27. Jur 1944 
RED H Ar dent f D New Guir Fieldiana, Zool., Chicago 
Na Hist. Mu 1. 31.1 l. pp ~ r 19. 1945. New: Paraleptomys 
pnd ! 
JacK | Biolog Little America III, tl t bas f the United States 
“i Q ; nadie { P A P s.S Philadelphia, 
] 20 p 970-284 i 9 ] 45 Seals. ] 977-28] : 
Breeding of the |} N l I lo 1. 155, 
r 5945. pn. 70) Jur ) 945 
at 4 The A i y a . \f g W hinetar ] 8 no 3, 
137, illu M I 15 
A wR C. Let’s get Nat. Fur Breeder, Den- 
oe - a his ak 
Ant Vans. ling } ] VW life Management. 
Menasl ) RE IF hnvetl rT 
Boating f I I Har Mag., ( imbus, vol 
79.1 { 1-36 A 15 
S. A ( mel P sands of rn Kansas. 
I Kansas Acad. § I 18, no ». 101-104, figs. 2. June, 
4c I } { 
> M M N H ( lL § Chic zo, 
) r 1. 57 f { J 15 3) { 15 
iN Gif Ay y y Ag , e Americas, 
| ST) t Ag () } A | | W } 1.5, no 6, 
. Ju 1945 
r. H nd } tes of 1 tin Minnesota. Jour. Wild 
\ ; M ) rn 45. pls. 4-5. April. 1945 
, | Wil M t ‘ Pp ( } ( n Com- 
Jer g \I 5 
M A I t 7 , 57-58 June, 
a. her § nd their applica- 
4 H ~ ), Norske Vidensk.-Akad., 
() 69 s. 28 A r 4 
TR f Murrelet. Seatt] aa 
> nn 49% M 4 rus 4 Mn 
5 An 18S4 t ls W I rion Murrelet 
S ’ 1. 2 ». 2. pp. 29-30. Mav-Aucust (August 10). 1945 
Jacq INI Boun g San Diego Zoor 1. 18, no. 3, 
- 4-5. illus March. 1945 Wallarn. 
Bl ut San Diego Zoor 1. 18, no. 6, pp. 6-7, illus. June, 1945. (Black 
leopard 
Ka P. In inland Cl g vhal f all the world’s seas and oceans. 
Chicago N Hist. Mus. Bull 1. 16, nos. 7-8, pp. 1-3, figs. 4. July-August, 
945. (Questions and answers 
Ciayton B. The fox in New York. Western New York Conservationist, Buf- 
falo, vol. 5, no. 2, pp. 5-6, February 1945; no. 3, pp. 5-6, March 1945; no. 5, pp. 


NER. The care, breeding habits, and vaginal smear 
Turtox News, Chicago, 


April, 1945. 
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Simpson, Georce Gayiorp. The principles of classification and a classification of mam- 
mals. Bull. Amer. Mus. Nat. Hist., New York, vol. 85, pp. xvi + 350. October 
5, 1945 

Sincuer, H.O.,and L. Marine.iur. Distribution of radioactive sulfurinthe rat. Science, 
Lancaster, n.s., vol. 101, no. 2625, pp. 414-415. April 20, 1945. 

SIVERTSEN, Eruinc. On the biology of the harp seal, Phoca groenlandica Erxl. Investi- 
gations carried out in the White Sea, 1925-1937. HvalrAdets Skrifter, no. 26, 
Norske Vi lens! A ad , Oslo, pp 1X -T 166, figs 41, pls 1] 1941. 

Sxerretr, R.G. A modern Noah’s ark. Compressed Air, New York, vol. 50, no. 7, pp. 
185-187, illus. July, 1945 Small scale n of mammals made by Louis 
Paul Jon 8 

SoLuars, Katuryn. The sea otter comes bac Fauna, Philadelphia, vol. 7, no. 1, pp. 
11-13, illus. March, 1945 

SPENt E, REGINALD [xperience with buffalo in Burma and Rhodesia Jour B ymbay 
Na Hi por V 15, n 2 pp. « 233 ip 1945. 

Sroney, R. | On the name of the Indian pangolin (Manis crassicaudata Geoffr Jour 
Bombay Nat. Hist. So vol. 45, no. 2, p. 233 April, 1945 


Srorer, Tracy I. Field rodent control by destruction of burrows. Jour. Wildlife Man- 





Revue Suisse Zool., Bern, vol. 49, no. 19, pp. 269-282, 


Die Bedeutung des placentaren Blut 


ichender 


Revue Suisse Zool., Bern, vol. 51, no. 14, pp. 360-368. July, 1944. 





Kritische Bemerkungen zur Dreikeimblittertheorie. Verhandl. Schweizer 
Naturforsch. Gesell., Sils 1944, pp. 134-135 


Die Implantation des Keimes die Frihphase der Placentation und die Menstrua 


tion im Licht vergleichendembryologischer Erfahrungen. Anat. Inst. Univ 
Bern, pp. 72, figs. 23. 1944 

Die Abhiéngigkeit der Implantation von der Anordnung und dem Funktionszus 
tand der Uterusgefiisse. Monatsschr. f. Geburtshilfe und Gyniakol., Basel, vol 
118, fase. 5/6, pp. 249-273, figs. 11. November-December, 1944 


Gedanken zur Entwicklung des Amnions und des Dottersackes beim Menschen 


tevue Suisse Zool., Bern, vol. 52, no. 5, pp. 213-229, figs. 24 1945 

Swa.iow, W. A Polecat or Jimmie Skunl Our Dumb Animals, Norwood, vol. 78, no 
7, p. 125, illus. July, 1945. 

SwaNsSON, GUSTAV Minnesota’s fossil mammals. Conservation Volunteer, St. Paul, 
vol. 8, no. 45, pp. 22-25, illus. March-April, 1945 


Torrey, THeopore W. The development of the urinogenital system of the albino rat 
II. The gonads. Amer. Jour. Anat., Philadelphia, vol. 76, no. 3, pp. 375-397, 
pls. 2 May, 1945 

TYRRELL, W. BRYAN1 In re rabbits. Nature Mag., Washington, vol. 38, no. 3, pp. 138- 
39, illus March, 1945. 

Umer, Freperick A., Jr. A naturalist in uniform sees England. Fauna, Philadelphia, 


53, illus. June, 1945 


vol. 7, no. 2, pp. 50 
Vatiois, Henrt V. Nomenclature anthropologique. Rev. Sci. (Revue Rose Illus.), 
Paris, no. 3, pp. 181-183. March, 1941 
Warts, R. L sushy tails like butternuts. Pennsylvania Game News, Harrisburg, vol. 
15, no. 12, p. 15, illus. March, 1945 Squirrels 


Wesster, R. Ivory: Its varieties and imitations. Gemmologist, London, vol. 13, no. 154, 
pp. 45-47, May 1944; no. 155, pp. 51-54, June 1944; no. 156, pp. 57-59, July 1944; 
vol. 14, no. 157, pp. 4-5, August 1944; no. 158, pp. 9-11, September 1944; no. 159, 
pp. 16-17, October 1944; no. 160, pp. 19-21, November 1944; no. 161, pp. 28-29. 
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December 1944; no. 162, pp. 31-32, January 1945; no. 163, pp. 39-41, February 
1945; no. 164, pp. 46-47, March 1945; no. 165, pp. 52-53, April 1945; no. 166, pp 
56-59, May 1945; no. 167, pp. 64-65, June 1945; no. 168, pp. 67-69, July 1945; vol. 
15, no. 169, pp. 2-3, August 1945. 

Wisster, CLarK. The domestication of animals. Nat. Hist., New York, vol. 54, no. 5, 
pp. 200-206, illus. May, 1945. 

Woop, Horace Eimer, 2np. Late Miocene beaver from southeastern Montana. Amer. 
Mus. Novitates, New York, no. 1299, pp. 6, fig. 1. October 17, 1945. 

Woopwarp, ALVALYN E., and Jonn M. Conprin. Physiological studies on hibernation in 
the chipmunk. Physiological Zool., Chicago, vol. 18, no. 2, pp. 162-167. April, 
1945 

WvuESTENBERG, R. W. Intestinal diseases versus ranch technique. Amer. Fur Breeder, 
Duluth, vol. 18, no. 3, pp. 54, 56. September, 1945. 

Younc, Stantey P. Bullets beyond the breakers. Amer. Rifleman, Washington, vol. 
93, no. 6, pp. 8-9, 27, illus. June, 1945. (Sea otter.) 








